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ABSTRACT 

Recent studies have focused attention on the fact that residents of 
ini^r-city neighborhp to greater amounts of pollutants 

ttim are other neighborhoods of large cities.' In this studjr^ Pollution 
fed tiie Municipajiitj^^^ the premise Is set forth and Investigated; at the 
netro^plitan scale, seeking to discover'^ differences of impact between 
the center xity and Its suburbs ♦ 

The report hypothesizes -differentials of a gei ^-ralized metropolitan 
area, by Voilutani- types,, by interpreting diverse information sources. 
The findings wer^ looked at in the light of standards imposed by federal 
and state regulation, first uniformly enforced, then implications for 
variable enforcement. 



FRir 



TABLE OP CONTENTS 

Abstract^ 

List of Tablea 

- - -* ♦ 

Acknowledgments 
Sections, 

I . Introduction 
IT Air Pollution 

III Pesticide Pollution 

IV - Water Pcllution 
•V Solid Waste 

VI l*bise 

vri ^ Radiation and crimat^e Changes 

VIlI Federal Poia:ution Controls : 
Uniform Enforcement 



Page 
ii 
iv 
vi 



\ 1 

38 

6j0 
69 ' 
84 

of 92 



ERIC 



TABLES 



No^ 



V 



Page 



ERIC 



1 Air Pollution Sources 8 

2 Carbon Monoxide Levels of 28 Selected Cities 10 

3 Distribution of Subjects According to tJie ^ 12 

Concentration of Lead in Blood~Philadelphia 

» 

4 The Designated Atnbient Air ^Primary and Secondary 14 

Standards 



5 


Pests Considered Sufficiently Annoying to 
Require Chemical Treatment 


24 


6 


Usage Patterns in the Home 


24 


7 


Source of Pesticide Purchases 


24 


8 


HolMingshead Two Factor Index 


26 


9 


Income Classes 

* 


26 


10 


Population^ Density 


26 




Summary of Pesticide Residue Gpncentratlons 


27 



(Parts. Per Biltipn) Between Resildents of 
^ Lanai and Honolulu 

12 JHiiniber of Persons by Pes^^ 29 

Characteristics and Respiratpry linpairroent 
Class ^ ^ 

13 Nimd>er of Person (Npn-Sropkers)) by Pesticxde, 30 

Usage Characteristics and Respiratpry 
impairment Class ^ - 

14 Respiratory Symptoms and Home Insecti-ci^ 30 

15 Coi^arispn of the jPrevalence pf Selected Shrbnic 32 

Diseases Among Families That Were Users or 
Hon-Users of Pesticides >i ' 

16 Bacterial Survey of Upper' B&y-~New York Harbor 39 

17 Outfall Pipes in Newark and Lower Passaic Area 43 

(Percent of Tptai in; Newark) 



No. 

19 Location of Four Criticla Pollution Industries 
(Newark and Vacinity.) 



Page. 
43 



19 Percent of Each Type of Sewer, Within Population 45 

Groups 

20 Wilmington Trash Collection Itoutes 62 

21 Sources of Differential Pollution 72 

22 Maxinivan Observed Power Density Levels in Four 85 

Frequency Bands 

23 DMSDBbgraphic Characteristics of Selected Census 88 

Tracts in St. Louis, July 1566. 



ERIC 



f or Envixornehtad 

Samuel itatidc^ Physical Scientist^ £33^ Fellows Cdunselor . ' 

3<^ GeiAair Q^'^^9 Special Proj^:±Sy ESD^ R^oxrt Prcduction V % 
for HanEo: Hpyt Institute: 3 

Maury Seldm^r President ' 
for National B^eeoi of Standards: 

Lym G. JAsM^lYCif Keseardi Psydxjlogist, TAD 



OMmjipXT INSTXTttEE 

Jbta Rbkus^ 3±. , Deputy Director • , • 

'Lca^^Bex^cefesc^ Sr. Raseardi ^ . 

_ _- — - * 

' Marilyn Westf^^^ 

Donald ofe Legislative Ra^ TRD 

Stanley M. Gteenf ield>, i^sistant JVdn^ for PeMarch and 



teland^^ p^3Uty Assistant Ai^^ f or ^sseaiai 

'P^BV ^a^f^, pirectbr r Emrirpm Studies division 
Robert i^yj^p^Xi, Bes^tcch^^^^^ 
Ala« CMef r BtvirtOT^ 

Philip p. TPatt^sonr /issistant ^ the Direcliry ES) 
Allaert Pines, 

Msortin Hedaihgr Chte Plahruw Branch* 

BSD : 



vi 



SECTION I 



S 



- INTRODUCTION 

The purpose of this research is threefold* First, 
current levels of ehvironinentai differentials existing 
between inner city and suburban locales v/iXl be reviewed 
vrith eihphasis upon the sourcies and nature of center city 
environmentai ppllutiph as they are linked to the polluters 
Secondly, the' ef fects of environmental pollution on human 
hea? th are discussed, finally, the ramirfications of 
f ormly enforced Federal envirohitVentai standards to center 
city locales and constituent populations are analyzed. 

The itHBthodology applied to the questions of uniform 
appiicatioh of Federal controls to the center city involves 
a review of current research in ±he field of environmental 
ppldutioh. This is done through a presentation of case 
studies and survey data, ^ i • 

in order to analyze the differences between suburban 
and ceiiter city environmental qualityy the characteristics 
pf each are be established and t^ of the-~rr 

differences discpver^d . The pot^ntic^^^^ deveippi»ient of unir? 
fpOTly^e^ Federal pontr bis can pnl^^y be acc^^^^ 

^ftef^key concepts are uhderstpod in an pperatipnall^^ 
signi^^^ manner. 

Lit Center, Gity and Suburban Dif f erentiais 

For %liis repprt , a dif f eren tiatipn is made between the 
center city—iccaije and the suburban locale. The ll^trpppli-- 
ta^l ^conununi^^ is subdivided into the, populaci^^ residing 
^msi^ the centrai city or cities" and the pppul^^ 
residing "outside the central city or cities> "^ it is the 
PQpuiation ihside the central city or cities which defines> 
the center city Ibcaie . The outside area is^ cofimvonly 
referred: tp as the suburban ring. 2 Thi is suburban rin 
definition def ines^ t^^ suburban locale in this reporjb. The 
center city is also distinguished from the suburb by* its 
greater devel^^ and irpfe dense population. 

It is alsp necessafy to distinguish between tlie natura 
and the bui3;t enyirpnments pf the center city. The natural 
envirpnment^ as defined hore^ cpnstitutes thpse physical 
characteristics existing in natuxral forms. The cpmpprient^s 
of the natural environment , are aimbient air , water resources 
solar energy, soil , vegetation and terrestriai and^ aquatic 
amimal life'. Noise, sptid waste s, radiatipn and toxic 
cheinical: substances are considered as additions tp the 
natural envirohiwBnt produced by natural and man-made pro- 
cesses. The built environment as defined here comprises 
the iuildings:, roads, transport: systems, pipe lines, pbwei 
rinejsj and^ man-made structures in the center city 



r,B Demographic Data , 



The demographic composition of the center city differ* 
from that of the siiburbs. The center city is characterized ^ 
l)y a higher raedism age> lower median income # higher percent " 
:P9pr and a higher percent non-white . The median ag^ Inside 
th^ center -.city is 30.1 years compared to 26,9 years in the 
suburban locale. People over 65 compoise 11 il percent of the 
central city population, as compared to 7.5 percent of the 
s^urban population. Race-specific data indicate a similar 
age distribution for tiibse aged 65 and over. ^ 

The median income for all f aunilies residing in th0 
^ center city was $7/420 compared to a median income .of $8> 350 
for subUrbatn families . 3 Besides the lower mediart income 
earned by center city families> a larger proportion of these 
residents eaarn incomes classified as -below: poverty ley^ 
Cehsus data collected in 1970 show that 13 .4 percent of the 
population within -the center city are below the poverty 
levei»^ 

Racerspecific data^ indicate a substantial difference in 
the percent of the bliack pppulatipn residing withTih the 
center city as compafed to the suburban ring> The prop^ 
tix>n of blacks inside the central city^^ 
for metrppo 000,000 or more thaxv 

metropolitan^^ a^ ' ^ _ ' ; 

These statistics present the current demography distri'' 
butipn of the metrbpplitam population within center city and 
^ suburba^^ Histpripal^^^ a seiective pr^^^ 

^ migraibio^^^^ ce>iter city* 

ft is h^gpothe sized that this selective shrftin^ of 
^ iatiop^^p^he sij^rbs wifil xesuTt in black !maj<Sritii^ iiv 
most impprtaht cities in the U.S. in this decade.? CampbelJl 
and Shalala^^ note that the phenomenon of ^white midd^^^^ 
expdus*' "tp the suburbs started in the 19:40* j8.'-^ 

To smtir the areas of investlgatipn^ ce: cer city 

and the suburban rpcale> defined by the Gehsus Bureau as 
that area inside this central city or putiide the central 
city> respectively. Structurally^ the center city is inore 
densely pppulated ahd-^^^ develpped;. pistributipnal data 
show a lower ^median incpme , higher greater prb-* 

pprtipn age &S pver andi a higher percent black- popule-' 
tipn. It is this risk popuiatipx^tp which' the researjph 
addresses its§i^ in the fptlpwihg sections of ^his report. 

Q Overview of Research 

The prpbiem of enyirpiimenta^^^ different^ials is essen- 
^iaig^y a queistion of specifying what tfe levei^ pf pol^- 
tipn are and determihing whp is producing these d if f^^ 
tial levels • The foTipwing findings suggest that the center 
city locale is different from the suburban locale becaus 
a greatiSr magnitude pf poriutant s . As previously stated> 
each pollutant category is cpmpicehensively covered in 



relation^ to differentiate in sources of pollution | l^^alth . 
effects euid potlutipn controls ^ Each category heif Oauial 
eifnificange whfn f^pproac^hirig the peurpQg and nature of ^ 
di;fferenti§l pgl^^^ ^he gau^ee of vaisying Jev^li <»f 

pollwtien ^r# a function pf the peculiaj: ihte^nai st^UPture 
of the penter city. The folioWing data-are present^^ to 
support the hypothesis that tfie internal, strufttu^ip of the 
center city is associated ^^ith its differentiaXiy polluted 
enyirgmnent. ^' >\ ■ \ 

The first category tc^ ^be covered is that of air poJiu-?? 
tien and its affectjUDom:^^^^ 
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' . - FOOTNOTES ' ' '--^ ' - 

■ ' \ - . • • C ■■ - 

•.- «ii ; tfvS..,, ^Department of Goirmerce, Bureau of Gerisus> Number ' 
f of " -Inhabitant s , United States /Siumnary (Washin'gton, IDvC.-Y v' . " _ 
■ . • . ' Gqyernitpnt "Printing Office) . The "central city", is defined 
' as -any-dity within a Standard Metropolitan S'tatistical- Area^ 
wiHbh a population of '5(i, 000 or more. , ' * 

, IbidV,; pp. XIIr-XIH.^ — ' ' * / , ^ r i 

^ 3.. - y45 . ' I)epartmelrt of Commerce, Bureau of the Census, - 
/ ' Cijrrent PcpM a tip< Reports, Special Studies, "SQcial andv 

, Ebdnomlc G^^ - •-'•eristics of the Population in Metropbtitan ^ . , *^ 
♦ and Metrr SAreas, " Series P~23' (Washington,^ 

' ' G6yerhi\je,*.v ciriMTi^^f f ice , 




4>> ;ibid. Poverty level is an /index figure. The' income 
factor for^a nonfarm family .of '/four was $3>7-43 in 1969. - -The 
remaining factors 'definirJg are familry si*ze> sex 

and age of tha family- head /'and farm-nbhfarm residence. 

S. Myies BcQ^ian , Economics .of the Coitmiuftity (New Jersey^ 
Scott. Eoresman 1961)i, pv 177. " r "\ - 

6 Alan K. Campbel/1 and Dor ^a E .^ ShaialV, "Prdbiems , Uh- 
solrVedv Soiutip]?sV Untf ied^^ One- Urban. Crisik j;n. The 
States^ ahd[; the _^Jrbani ^Cxrisi/s , ed. :by Alan^ K. Ganipbel^PTEn^gle-^ 
wood Cl^iffs, New Jersey^^ 1970)-. ^ 

f * " ^ " , 
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SECTION II 
AIR POLLUTION 



rivA, Air Pollution- (Center Gity vs. Suburban)- 

Air pollution has been ah ihtejgral part of the center- 
city so long that many of its residents ^hardly not ic^^ its 
presence. Its^s^^l»eome a feature of the landscape, like 
stop lights. CF^rr the poor who reside in the center city^, 
air pollution is another indignity that must be endured. . 
It' seems ^relatively minor , however^ when compared to uhem*^ 
ploymefit f fcr^^^ and di3crimihatipn. 

This section will define air pbllutipnif describe how 
' it is :measured> and compare center city and suburban differ-r- 
ential revets of air pbllutipn. This information wrll first 
show that air pollution is worse in the center of citif s 
than in the- suburbs> secondly it will examine the healt^h 
effects of a^r cpbliutants in center city and s;uburban areas; 
t'hi-rdlyf the sources of air pollutibnf ancfr f inaiiy/ air 
ppiSlutipn \co_ntrpis . ^ ^ ' ' * - 

The Enviromnenta^^^ Protection Agency ,(EPA) has d^s ignated: 
six eiements of the atmosphere as air ppi^iutants>5; A^^ 
there ^tre proposed Federa^^^ standards for airborne leiaid^^^^ 

* These will ibe discussed in this repprt as: a unique problem 
of the penter^ity. ^ \ ' \ 

Air po^tiution is measured by mpnitorihg: both ambient 
air quaiity and point source emissions^ Ambient air is 
chemically vmpiiitbred in sm^lS: statipns piaced^ around a^city . 
Emission 'data are gathered f rbm point sources / evg.. f aetories 
andimbbiie sources ^ a^bmdbiles^, troacks^ etc. Levels are 
measured directly by placing mbnitoSihg^^ the - source 

or by esti^^ the amount of emissions- from^the amount and 

type; of mati^riais ebnstm^ and the cbmpieteness t)f the 
cpmbustitDn . ' _ ^ ^ 

^ J &ryfe Ambient _Air jDa ta 

Daiiy^and^^ ai-i: data/ averaged: into monthly 

"and seasonal means form: the most accurate picture for analyr- 
sis. When pibtted bn a regional map/ au^ data can be 

u^ed to cbmpare cr nter city and suburban air quaiity. The 
.areas of highest pppuiation anjd industrial den si t^/ charac^ 

teristics of-the center city./ "have the greatest levels pf 
. Sp2 and particulates ^ ' ' " 

Similarly^/ analysis o£ mobile spurce data suggests a 
reiatipnship between iarfd use (residential and; industrial 
density) traffic densit^^ and levels of pbl^^ (carbon 
monoxide and ox ^ 

The findings with respect to lead al so appear to^. support 
the Kyppthesis of poiiuti^^^^ Data indidate^ * 

• that ahnuai levels pf lead were higher in the more urbanized: 
industrial arid cbiran^f cial^ areas^ t^ in residential drid ' 
turai^ areas. ^ " • - . 



Comprehensive ambient air quality data from several 
jtationis wirthih and outside the central city are rare for 
fs^dt cities. bataV are needed over several years to provide 
a dompt^^ehehsive piOTure/^nd ope^ such monitoring 

ipcitiohs is expensi^^ ijoj^^clTiri^ with^)^^ 
ambient air mpnitpri^g^ systems ^ a diffusion model 
ful method of analysis. ^ 

iJrf fusion models most graphically demonstrate the 
reenter city-suburban differentials ii air pollution^ Dii- 
fuaioTURfedel^^ fo^ sulfur oxides/ particu- 

lates, and carbon monoxide in five American cities show 
consistentCLy that the highest level s'^f air pollution are * 
in the center of the city. 

II Ic Air Pollution Sources 

There are thousands of sources of arr pollution in 
every c?.ty. Each home heater:^ car, ard factory contributes ^ 
to air pollution^ The great^density of these pbissible ' 
polluters in the city results in the generation of over 60J 
percent of the total air pollution pS only 2 percent of the^ 
rlan^ area of t Sixty-seve^n perci^^ of the 

catrfein monoxide,, 56 percent of the sulfur bxid^ 54 .percent 
of 63 percent of /the hydrocarbons^ and 

53 peiicent of the particulates* em^^ within center 

ci$y^areas-3 - 



The primary source of aii emissions is ihcpmplete com- 
bustion of fossil fuels, .e.g. petroleum and *cbai products, 
^hese fuels provide the energy tha runs the^ cars and 
industries , and heats offices and homes. (Othet sources 
tnciude leakage and process losses.) Sources can alsp be 
categorized^^ b^^^ the prqprietbrs of the sojarces, including 

industrial, coiranerciai, municipal, mpbiMe/ and residential. 

- " _ - _- - ^ - - - - - ^ ^ 

£l .^C . 1 Industrial Sources 

Industrial sources can be broken dovm ^ntq two types :^ 
heavy manufacture^ process losses and large bpiler emis- 
S^ipns. Heavy manufacturings includes isteel, cement, and 
paper pulp productipn . Natiorialiy, they contribute a wide 
variety of emissions including 22 percent of the sulfur , 
oxijcles, 26.5 percent of the particui^^ 23.8 percent pf" 
th0 nitrbgen oxides, 9.6 percent of the carbpn mpnox^^ 
and 1.2 percent 'Of the ai^rborne lead . Industrial boilers 

' ^mit tvKD pollutants in significant quantities: 1^^ percent 
of the sulfur oxides and 11 percent of the particulates. 

CofeerciaT and institutional sources include retail 
establ'ishnierits, public buildin^s> office buridings^ and some 
•Mght: ihgustries. Their ppirlutants origi. ^te primarily from 
spa[c:% heating* plaints:, which emit 3m6 percent of the; sulrf ur 

. oxides nationwide. The use of organic solvents by dry 
Vleahing es£^^ results in the eifti^sion of 9> 7 

percent of the^^ 
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Ii>C>2 Municipal Sources 

Municipal sources include utilities and solid vaste ' 
combustion. Power plants are* onie of the most significant 
SQurcesv emitting^ 49 -percent of the sulrfur oxides, 20 p^r^ 
vC^nt of the particulates, and 23 percent of the nitroaeh 
oxxdes. Incineralilon and open burning of trash is responsi- 
ble for 2.5 percent of the nitrogen oxides, t.iS percent of 
the carbon monoxide , 5 percentl^of the hydrocarbons and 3 
perrent of the particulates. . " " 

.Mobile sources can be defined as anything that moves 
Mid uses a petroleum or coal based fuel as a power source. 
This includes' cars , buses,, airplanes, trucks, trains,' boats 
and ships, and off -road vehicles. Their contribution is 
l^rge, emitting 64 percent of the carbon monoxide/ 51 peir- 

- cent of the hydrocarbons, 39 percent of the nitrogen oxiaes/ 
4 percent of the particulates, and 2.5 percent of the sulfur 
oxides. Photochemical oxidants are produced almost ^xi^lu- 
sively from the reaction of gasoline combustion eadssipns 
with Np2 and sunlight. 5 The automobile, with its. heav^ use 
pf leaded gasoline, is the source, of 95 percent of %he air- 
borne lead.;" . . * , 

- " ---- - f ~ - . - t O 

- Residential heating iinits also add pollutants to the 
air. They emit' Approximfitely 5 percent of *he siitfur bxides 
and 1 percent ojpthe par ticula Tabre 1 ' sunmariz^s air 
ppmutants by their re ^ / " 

The percentages ci1:ed represent national distribUt- pns. 
Hpweyer, pp^^lutants are not evenly dist^^ 

cpuntry. ^ pefihite geographical tendencies are exhibited for 
some pollutants. Sulfur oxides haye the^mpst prbnouhced • 
geographical bias, with 50 percent of this pollutant found 
in seven northeastern states: New York, Pennsylvania, dhio, 
Michigan, Kentucky, Indiana, and Mlinois. These cPncehtra- 
tibns are a result Pf the use of cPal and residual fuel oil 
■■ as the ma jpr source of heat and energy. Cohcehtrations in 
Texas and Arizona are also high but these are due tp 
smeltering plants rather than use of high sulfur fuels. 7 
Arthpugh particurates come from a great variety' of 
sources, they are found in the heaviest quantities in coal 
burning areas. Such areas include'^ldef cities whidh have 
space heati^ng units, and "order coal( burning plants; for 
heavy industry. ^ ' . 

In contrast/ mbbire (emissions follow the pattern-^^pf 
urbanization. Carton mon^ide is the best illustratbr pf 
fhis pattern. , Carbpn monpxide (CO) ' coftcehtration h^^^ 
a linear relationship With popuratioh'density. ' 
A densely pppulated/, pldet center city in most cases has a 
greater number of automobiles per square mile than other 
locales. The center city as a transport nexus has' bee;n dis- 
cussed by -Duncan, It has been estimated that Washingtpn, , 
p.GA maintains 4,000 registered autompbiles per square mile. 10 

Western . and newer cities," which have grown since the . 
introduction of the automobile, have the largest per capita 
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ejfnrftsionsv ' in a sainple of 28- cities In the nation (see 
Table 2), three of 10 cities with the highest CO emis- 
sions per capita per year were in the far w^est, three were 
ijx Tex^ in the Midwest .(Minn^^ 

1 -^Insas 'Cirtir) . fead, Joeing roughly proper tionai to ^utoinb^ 
big.e Of 27 cities * 

with. iead\ levels exceeding 2 • 0 ug/in3 , 15 are west of the . 
^ssissippl m including four of -the five cities v«^ith ' 
tte highest leveisvH Oxidant levfBls are higher in Western 
ciitie^ also. Of twelve^ cities ineasured for oxidant levels^ 
five of seven Western citie^ had levels above •OS ppm on at 
least 70 per^^ of the days measured. None of /the Eastern 

cities reached^^ level anore than 63 perdent of the days 

ii^easured.^2 ^ /» 

^ The^ef f ect on th^^^ center city resident of these varia- 
tions differs clepending on the city • ' Those livingt^^^^^^^ the 
^ old northeastern cities have the inoSt serious pp^^ 
^ effect. They live in older housing linits w^^ 

f ur^acea, the density of mobile emisaions per square mile 
are ihigher , and they are exposed to geriprally higher levels 
Vpf sulfur oxide producin^^^ industries m plaiits than 

other areas of ^^^^^^ ^ 
in contrast r people in cities such as Lp^ Mgeles. 
> receive 'ie^ ppjau per square ini4e h#cau of the ipwer 
density. , Secondly^ they are exposed Ipwer levels of 
suifur^ hatural gas and low sulf U]^ petroleum 

^ f uels^ are used . However, the Western ci ties^ with-^ 
depeiKlence on cars for transpprtati have the^ hig 
leyeia pf carbon riph6xide>. pxidamt, and au|bient lead. 

Each city has. a iihique cbmbinatib sources; knd thus 
a^ THiique air ^olKlution^ vprpblem/ but regional} difierences 
irpm f uel uses and, development are evident.^ These 

regipnai -d^^^ taken intp laccpunt 4n prepTaring 

strategic air stamdard^^ 

II. D HeaO-th Effects ' 

. * * 

The previous da^ sugfges't that' air-quality is worse in . 
the center city thain in the suburbs. But air qualitfy sho 
be uhderstppd i^ tefms of its effect 'fpn th4 city 
* The most important effect is real and pptentiai h^a^^^^ 
SsSniagfe to inner city^ residents living^ in th^^^^ 
- air ppliutipn cpncentratioh; Unfortunately:, ^f ew gopd studies 
have relating air polliitipn severity with illness 

' iii' th^ center city. , \\ • 

Several studio indicate that air pblluti factor 
in ihcreas^ r^pirStory illness. Acut^ exppsures to ihigh 
, ieyels pf ,p6iltitahts caui^d r^apid^ increases in reipiratpry 
i^^iiiBSses in ponpra/ Pennsylvania in i|48.i3 During that 
^attack, levels of sulfur dioxide reached approximately^ l/WO 
^ ug;^in3^.T^ Eorty-^three percent of the population 
s^^p^ respiratory distress* In fatll ^^ jT tn|i^ast 

6past of the United States was subjacted to heavy* smog as 
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levels of sulfur dioxides rose to oyer 1,300 ug/m^. During 
this intense pollution period the New York City death rate 
increased by twenty-four per day* 15 

Studies in Chattanooga, Tennesseel^ and New York City^*^ 
show an increase among adults in bronchitis, coughs, and 
shortness of breath in areas with high levels of sulfur 
oxides, particulates, and nitrogen oxides. In the Nev; York 
study, the percentage of women with chronic bronchitis in 
low pollution areas was 4.7 percent as compared with 11.6 
percent of the women in high pollution areas. Only 11.5 
X ' percent of men in low pollution areas had bronchitis as com- 

- pared to 18.4 percent of men in high pollution areas. In 
\ all cases pollution variables were prime explanatory factors. 

Urban children also suffer from air pollution. A study 
jione on Cincinnati school children^S found that children in 
polluted areas perfoinned 17.4 percent below those in unpfel- 
' . luted areas on ventilatory function tests. 

Additional studies have measure^d increases in mortality 
r rates as a function of high levels of pollutants. in 

Chicago daily respiratory mortality increased ^as levels of 
SO2, increased and socioeconomic level decreased. ^0 The 
deagh rate for respiratory disease per 10,000 ranged from 
4.3 in low SO2, high socioeconomic areas to 12.. 5 in^areas 
. of high S02f low socioeconomic levels. 

In Buffalo researchers found an association between 
levels of suspended particulates and deaths from cirrhosis 
r of the liver (results were adjusted for alcohol dependency) .2 

Deaths for white men over fifty ranged from 26 per 100,000 
in low particulate, high economic status areas to 359 per 
I 100,000 for 'white men over fifty in high particulate, low 

economic status areas. White women over fifty had a death 
rate of 11 per 100,000 in low particulate, high economic 
stauiis areas to 69 per 100,000 in ifigh pax'ticuiate, low 
economic status areas. 

Airborne lead contributes to high lead concentrations 
in the blood when combined with other lead sources such as 
food or water. Lead levels exceeding 80 mg per 100 grams of 
whole blood are toxic and can lead to severe anemia, brain 
and nervous system damage by inhibiting production of. red 
blood cells. For center city children- this is especially 
hazardous, a^ they are also deficient in iron (another 
necessary element for red blood cells) and are exposed to ^ 
greater levels of oxygen inhibiting carbon monoxide. This 
combination of reactions can lead to anemicx.22 

A jStudy of lead levels in children in low income neigh- 
borhoods of 27 cities23 indicated that 9.1 percent of the 
children had blood levels of lead exceeding 40 mg per 100 
grams of v/hole blood. Eighty percent of lead poisoning 
cases cfan be traced to lead paint consvanption. 

Blood lead levels for Adults differ between those 
living ^in the fcenter city and those: in the suburbs. 25 a 
study in Philadelphia compared blood lead levels of people 
living and working in the center city (downtown) , those 
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.laying auid w^ in the suburbs, those living in the 

suburbs and commuting to the city^ and policemen* Police- 
iben, who are exposed to lead filled autqmobiie exhaust more 
firequently; than, othera^n the sample, had the highest levels 
of Ife^d in their blood* Downtown males had the next highest 
level of lead. Suburban men and women each had •6i3 mg, the 
iQwest levels of blood lead. Actual lead concentrations are 
shown in Table 3. ' : 

TABLE 3 - - - - 

DISTRIBUTION -OF SUBJECTS ^ACCORDING TO THE 
CONCENTRATION OE LEAD IN BLOOD—PHILADELPHiA 



Lead in 
blopd^ 



Suburban 



Commuter 



Downtown 



ing/rOOg Male 


Female 


Male 


Female 


Male 


.Female 


Police 


0 -0.009 ' 6 


14 


5 


1 


2 ^ 


' "^4 ~ 




0.01 0-0. :6l9 14 


39 


17 


5 


12 


24 


11 


0.020>-0.b29, 3 


. 2 


16 


1 


37 


9 


70 


0.030-0.039 


3 


4 




12 


3 


* 22 


0.040-0.049 




' 1 




i- 




4 


Totals 23- 


58 


43 


7 


6,6 


40 




Mean 0.013 

> 


0.013 


0.019 


0,015 


0.024 


0.018 


* 0, 026 


Std. Oev. 0.005 


0.007 


0*009 


0.004 


0.008 


O.Q.q7._ 


» 0.006 



Source: U.S. Department of Health, Education^ and - 
* Welfare, Public Health Service, Division 

of Air Pollution, Survey of LeadVin the 
Atmosphere of Three Urban Xommuniti^ 
the Working Group oh Iiead^Contjffl^ 
Public Health Service, Publicatio^^ 
999-AP-12 (Cincinnati, Qhio: GqSrerxmen^^ 
Printing Office, 1965), figure 3, p/ 76^ 

There has been little research on the psychplogicJal 
effects of air pollution with the exception of ^ a. few st^^ 
reporting indirect evidence of subtle behavioral change . 
For example on days of high oxidant leyeis, HKDre headaches 
are reported and decreased work productivity is . 
result,26 carbon monoxide can cause psychophysical changes 
.when blood levels of carboxyhemoglobin .(COHb) reach 6.6 ^p^ 
cent, a level not uncommon in driving or in man^^^ vrark situa- 
tions, 27 , At this level, vigilance may be impaired • A 
driver may not notice a traffic light or another car beside 
him, and his responses to stimuli are slower The ^plica- 
tions for driving safety ;ara obvious. ^ 

There are no studies on the effect of auto emissions on 
the pedestrian, but since pedestrians are exposed to simil^^^ 
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or greater levels of pollutants, it is not unreasonable to 
expect reduced vigilance on their part also, 

II>E The Application of Standards 

The inahdate -of environmental control in the United 
States metropolitan areas should effectively halt the 
deterioration of the natural resources. The Federal 
authority designated to enforce the directive is the Environ- 
mental Pfptectibn Agency. 29 This agency has responsibility 
for the six natural environmental categories defined, pre- 
viously. Briefly, these are: ' air, water, solid wastes, 
pesticides, noise and radiation (including solar energy) • 
The technique through which this "agency enforces the direc- 
tive of environmental control* is through application of 
standards. These standards are then applied uniformly to 
geographic regions of the United States. 

Air pollution legislation has been in existence since 
1963. /Other legislation passed in 1965, 1967, and 1970 have 
been added to 'form the present Clean Air Act. Each law 
tried a somewhat different approach to end air poilution. 
EPA can use national ambient air quality standards imple- 
mented on a statewide level, air quality regiona, and abate- 
ment conferences to cqmbat the problem of pplluted air. 30 

The most recent and currently most emphasized approach 
is ambient air standards with state amplementation plans. 
EPA has set pirimary standards and secondary standards for 
six pollutants: sulfur oxides, particulates, hydrocarbons, 
carbon^ monoxide, photochemical oxidants,, and oxides of 
nitrogen. P'rimary standards are the maximum levels at which ^ 
there are no health effects. Secondary standards are the 
maximum levels at which there are no "known or anticipated 
adverse effects. "31 A list of the primary and^ secondary 
standards is presented in Table 4. ^ 

The state pollution control agencies are responsible 
for reaching and/or maintaining these standards v/ith a 
variety of methods . Their choices include emission s'tand- 
ards, transportation controls, and land use controls, 
aitates- had to submit plans to EPA in 1971 to spell out how 
they were to accomplish these goals by 1975.. If these plans 
were not satisfactory to EPA, they were sent to the state 
agencies for revision. Should a state plan still be unsatis- 
factory, EPA will draw one up for the state. It is still 
the st^te^s Huty to enforce it. If necessary, in the view 
of the Administrator of EPA, the length of time needed to 
implement the state plan can be extended , from three to five^ 
years. 

Ah earlier (1967) section of the law set up air quality 
regions. These are pqlitical jurisdictions based on legal, 
meteorological, social, and topographical information as 
relate'3 to air pollution. They 'can be either interstate or 
intrastate. There is' an implementation plan for each air 
quality .region in t^ie United §tates. 
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■DESIGNATED ?ilBIENT Al^ft. ^PRIMftRY ANC :SEeON]S!Ll^y-/OTimDA3^^^ 



Gatfc^ii mohoxide 



PriJaary Stamidard 



80 ug/rti3 - / 

aumua^ar£thine't 

3^5 u^*"^ . 
^4 hbiir xnaxijnimi ?$pncehjb^^ 

<to -^xceedjid ^la^r^-^pp fplfce^^^^ 



75 

2 4 ^hbur xmcxI^^ 

to "be" ^excjeededt^' ^^r^^^il^i^^Sj^^ 
5?ear " 



125 ug/m? 

i'^hour inaximuiru ... ^ 

t6 bne exceetfed inbi:^ -44<P'^^^ 
year- " " ' l-Z:^t[W^-B 



id m^/xa^ J > : ^ 

8 hour pcbcimi^^^ concenhi^^ ^ :^ 

; _ to be .excee^ded T f^';/^'"';;;^^-"" 

1 hour xnaximwni CO 

to be exbeeded::inp3f&^^^^^ 
; year. ,/ 





.SI 





TABLE 4 Continued- 



rgotltitant- 

^p-^^^^^^' >^^'-'- 



*jb.^i?;-"-35?-^.-.^;- -XT 4*4- 



^^^^ . ^ 



' 4 



, Primary Standard 



3^^h<jur iftaximum cphceh^ (6 
|p^^9 a.m. ) nat to W 
^ more -^han once year 



loo uc,, , 
aim^J^l^ax^ mean 250 tij^m? 

2:4 hpur makijniTO ycpncent 

ta *be ejcceeded^:^^^ 

year 



------ --^^^ 



._,i3^tS;i:andaMtr^ 




Source : 
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'> An abatement conference ts one form of control for 
specific pollution problems.' These conferences must be 
requested by the governor of the state or states involved, 
the state or interstate air pollution agency, or the inunici- 
-tJal authorities in the area with the consent of the gover- 
ndrts)'* arid air agencies involved. Conferences are informal 
.hearings, open to the publict, and must have participation 
from all interested parties. The hearing board, consisting 
of "representatives from the Federal, State, and local 
levels, issues' a report" to the Adrftinisti;ator of EPA. He 
jdust then make a recommendation and wait at least six months. 
If his recommendation is not complied with he may ,then call 
a -formal hearing. If his recommendations from the fonnal 
hearing are not acted upon in another six months, he can 
turn 'the case ove^ to the Justice Department for prose'cution. 

• Therf axe no Federal emission standards for sulfur 
oxides, particulates, hydrocarbons, carbon monoxide, oxi- 
dants,- • and Qxides of nitrogen from stationary sources. _ How- 
ever, the Federal government -does regulate hazardous emis- 
sions from stationary sources. These are defined as materi- 
als for which there is no ambient level, and that can cause 
an increase in mbrtality or serious. Incapacitating ^disease. 
Hassardous emissions may be regulated in a variety of ways. 
For example, proposed EPA standards prohibit and prescribe 
certain application and filtering procedures; for asbestos. 
Another method is to prescribe monitoring techniques along 
with omission standards. This has been done for beryllium 
and irtercury.32 These standards apply only to new* sources. 

EPA. has jurisdiction over motor vehicles and other 
mobile sources. Under the 1970 amendment^ to the Clear Air 
Act , all light duty vehicles must have a ninety percent 
reduction of -their 1970 emissions of carbon monoxide and ^ 
hydrocarbons by 1975 and a ninety percent -reduction of .their 
1971. emissions, of oxides of nitrogen by 1976. The Adminis- 
trator can regulate or prohibit a'dditives in fuels if they 
^are found to endanger- the health or welfare of the publ^xc or 
if they inhibit "the performance of any emission contro a - 
devices. EPA has .proposed limitations of lead and phospho- 
rous in fuel. Lead in gasoline Would be limited to 2.0 grams 
per gallon in 1974 and gradually cut down to 1.5 grams after 
January., 1977. EPA has proposed requiring one grade of gaso- 
line'that is lead free (less than 0.05 grams per gallon) and 
phosphorous free (less than 0.01 grams per gallon) .-^-s 

New cars will be required to have emission control 
devices by 1975 and' 1976. In addition, some states may 
require control devices on used cars. Several states may 
also restrict automobile traffic in the center city. Other 
mobile sources, such as trucks .and buses, may also need 

emission devices,. ^ v,. ^ . „4. 

•States are experimenting with several methods to meet 
the ambient air standards of .the Federal law. Fifty-four 
jurisdictions (50 stat'es and 4 territories) have the legis- 
lative authority to adopt emi§sion standards, limitatio.ns. 



and other ineans to meet the Federal standards* Fifty-one 
jufisd^^^ can abate air pollution emissions on an emer- 

gency basi Only thirty-four states have the .authority to- 
^require control devices on stationary . sources. 

-Seven^*states^ h^^ the right to requite inspection arid 
testing of motor vehicles^ and^ to use transportation and 
land cpritr^^ use measures>34 ( Enviroiimental Quality ^ 1972.) 

The ef JEect of air pollution legislation on the center 
city will be influenced by the State or local government's 
previpus inyolvement with air pollution control. For 
Example, Calif orriia and New York have liad fuel and emission 
coritrpis for several years, and thus industry and, utilities 
Will not be signlf icantiy af fected by^ the Federal standards 
if this y are already meeting the State, standards, in States 
where such controls have not existed, these sources will, be 
affected if 'they are the important sources of pollutants in 
thieir State. ' 

It is not likely that most center city residehts will 
be directiy^ affected by pollution controls on their home or 
apartment furnaces. Their cpntribution to ^pollution is 
small nationwide . However, in cities where coal burning 
space heating units are used-, some units xnay have to be 
changed or converted to burn a less polluting fuel,* ^ 

^ Center city residents may use the law to sue pollution 
sources or go'O'errmient agencies if they believe ^he Clean Air 
Act is not being enforced in their area . ' While this proce- 
dure has drawbacks because it can a time^rconsuming, 
expensive process, it gives the center city residents a 
direct input iritp contrbriirig sources of poliu^^^ 

Like residents of^the city, -commercial sources contri- 
bute little to the total air.,pollution picture^ . but they may 
also have to change their space heating fuel's in cities 
where coal burning units are "common. Dry cleaners and pther 
u^ers of organic solvents might be specifically regulated in 
.their emissions of hydrocarbons. / - 

Municipal sources, defined here as public and utility 
sources, 35 will be greatly affected by the Clean Air /Act, 
especially in: areas using cpal and liigh suTfur oil fuels for 
ppwer generation. Thes^ sources will either have to chapge^ 
fuels or add stack emission' control devices. Incinerati^on 
of . solid waste will have to. l$e" eliminated in many states in 
order ttf meet the- Federal standards. This, of course, cpuld 
complicate even, further the problem of disposing of munici- 
pal splid waste. 

For •municipal and regional -governments without a pre- 
existing air pollutidn control agency, the Clean Air Act can 
help finance up to two-thirds- of the creation of such an 
agency, arid pne-half of its yearly cost of operation. For 
joint agencies bet^aen two or more cities, the Federal 
' government will ^pay three-fourths of the cost of initiating 
the agency, and up to three-fifths the cost of maintaining 
it. Interstate agencie's can have their entire initial cnsts 
paid for two years, and three-fourths, of their operating 
* costs ,paid after that time. 
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Industrial soxircep will be affected/ but the effect 
wxil differ among the states. As previously indicated/ 
thirtyrfpur stales allow stationary source emission con- 
trols, arid others TTiay^ use land and transportatipn controls 
to ;dxsc6u^rag$ ' i^^ uses of sbitie areas of the city. 

To meet the state standards, some industries may hot only 
need to invest in pollution control devices, I^ut in new * 
processes and machi*riery. ^ * 
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FOOTNOTES 



1.. Air poiiutants: sulfur oxides (chiefly sulfur . dioxide, 
'Sg2, and sulfur oxide, SO), nitrogen dioxide (NO2) , carbon 
monoxide (C0)\, photochemical oxidants (usually measured 
ozone, O3) , hydrocarbons (HC) , and particulates or airborne 
lion-gaseous materials. An. explanation of the st^ndar^s with 
respecc to eac]^ of these wi^ll be presented later. 

;2.. U.S. Department of Health, Education, and Welfare,. 
Public Health Service, National Air Pollutaon Cpfitrol 
Administration, "Sources and Pollutant Emission pattern^ 
in- Ma jqr. Metropolitan Areas," by Guntis Ozaliny bayi4 Y- " 
Mason, suid^ Clyde B. Marita (Durham, N.C. , 19'69) r p. 19,' 

3. olbid. 



4:. The following percentages for all ^ources were computed 
:from Ozolihs, et cil . Nationwide Inventory of AlrvPollutant 
Emission (a9.70) ^ .pp. 1-36, and The .Cost of .Clean Air CSn'ar 
ed . , 1970) ,^ ppi 10-23. - All percentages are aggregated 
nationally unless specified otherwise^ 

".. 5. 'U.S. Department of Health, Educate and: Welfare, 
jPubriQ Health -Seirvice,, Environmental Health Service^ Air 
Qual ity Criteria for Photochemical OxidAhts {Washihgton> 
D.C. : Government Printing Of ficev 19;20);, p.. 2-2 ^ * 

6 . U . S . Envirbmnental Protection Agency , Office of Air 
Programs and Natural Environmental Research Center r Health 
Hazards ^of Lead (Research Triangle Park, North Carolina; 
^ 19 72) , *p . 6. ^ . ^ 

7^ U.S. Department of Health, Education r and Welfare, 
"Sources and Pollutant Emission Patterns r" p, 26. 

8. For example, before World War II, the city of Nashville, 
Tennessee used coal primarily for heating. Since then, most 
new homes use gas or electric heating. The contrast between 
the center city and the suburbs is striking: thirty-five 
percent of the city dwelling units used coal but only six-* 
teen joercent of the suburban units do. Of the 28,900 coal 
, burning units in the Davidson County in 1960, 18,000 of them 
were in the prewar boundaries of .Nashville.. ( An Air 
Resource Management Plan for the Nashville Metropol itan 
Area, 1965). ~ " — " 

9V Otis D. Duncan, Metropolis and Region (Baltimore, 
Maryland: Johns Hopkins University Press, i960) , ^ 
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iOv "UiS.-. Gongress> Senate > Gonimittee on Corranefce, /facts 
.gtesented by James Pi Alexander^ Department of .Environmental 
■S^fy'ices before a subcommittee of the Committee on Commerce,, 
Ajpril 7> ±972. 

It. UiS... Environmental Protection Agency, Health Hazard's, o^f 
L'ead / p . 13 . 

1-2. ~ .y.S-. Department -of Health, Education and Welfare, 
Ehvi;fdriin6htal Health Service, Air Quality Criteria .for 
PKot6cKemical'.^dxidan^^ (Washington, DiC. : Government 
Printing Of f ice , i 97 0 ) ^ ' 

13. U.S.: Department of Health, Education, and Welfare > ^ 
Enviromhehtal Health 'Service, Air Quaiit-y Criteria for 
Suifxir Oxides (Washington, D.cTl Government Printinjg 
Office/ 1;96.7) . - - • . . • 

14. ug/m3 = micrograms per' cubic meter; ' , 

is. U.'sv Department, of Health, Educatip^^^^ 
Environmental "Health Service , Thanksgiving^- 1966. M 
ti'6n„Epis6de in the Eastern United States by TJacK C. c 
Feristerstock and Robert K. Fankhauser, National Air Pbllu- 
t^ipfi Control Administration,. AP-45 (Washincf ton ^ b . C . : 
Government Prilating Office, 1968) . 

16 i U.Si Environmental Protection Agency, Air Pbllutibn 
-Control Of fice, Air Quality Criteria, for Nl^^^ 
(Washington, D.G. : Government Printing Office , 1971):; i 

17. - U.S. Environmental Protection Agency > Divisioh of 
Health Effects Research, Prevalence oi Chfohic Respiratof y 
biiease Symptoms in AdultF; i970 survey Of :N^^ 
Communities^ by Harvey Goldberg, John F. Finklea, Cofnglius 
J. »-elson, Walter SteehY et al. , unpublished draft (Research 
Triangle Park , NorthvCarolina", 1972 ) . 

18. U.Sj Environiner.tai Protection Agency^ Division of 
Health Effects Research, Ventilatory F.uncti6h in School 
children; 1967-1968 Testing in Cincinnati. Neighborhoods ^ 
by Carl Shy, G. J. Nelson, Ferris ,Benson> Wileon; B. Reggan 
and VaUh Newill (Research Triangle, North Garblina, .1972). 

19. Marvin Glasser and Leonard Greenberg,* "Air Pbllutibhv 
Mortality, and Weather," Ar chivesi of Envif bnmehtal Health , 
XX (March, 1971) , 334. ' 

* 20. Mark H. Lepper, Nario Schisura, Bertram Gairnaw^ Samuel 
Andeiman^ ap,d Leah Lehrer, "Respiratory Dis.ease in an Urban 
Environment,?' Ind ustrial Medicine , XXXVill (i969) , 36-^* 
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21. Warren J. Winkelstein, Jr. and Michael Li Gay, "Sus- 
pended Particulate Air Pollution," Archives of Environmental 
Health , XXII (January/ 1971) , 174-177 i . " " 

22. Envirbraaental Protection Agency, Health Hazards of ' 
Leady ^p^ 6^ 

23. U.S» Department of Health, Education., and Welfare, 
Public Health Seirvice, Childhood Lead Poisoning ; A Thirty 
Neighborhood Survey , by Roger S. Challop and Edward. B. 
McCabe, {Unpublished Do^aft, Cincinnati, Ohio, 19723v p. 6. 

* 24. En-^ironmental Protection Agency, Health Hazards of 
. Lead , p. 6. o - 

^ * 

25* U.S. Department of Health, Education, and Welfare, 
Public Health Service , Division 6£ Air Polltitior/v Sii^Vey: of 
Urban Lead in the Atmosphere of Three Urban Communities , by ' 
the Working Group on Lead Contamination, Public Health 
Service, Publication Number S99-AP-12 (CihciiKiati, Ohio:. 
Governmeht Ptinting Office/ 1965) , -p. 76. 

26;. U.S. Department of Health, Education, and Welfare, 
Public health Service , Environmental Health Service , Air 
QuaLity Criteria for Photochemicai Oxidants (Washing tony 
DwC*: Government Printing Office, 1976)'. 

27?". Steven Horvath, Thomas^ E. Dahms, James P. 6'Hanlah,- 
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29. The history of the Environmental Protectiori Agen^cy is 
contained in the brochure "Environmental Protect ion in 
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Environmental Quality, 1972. 
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35. Utilities aire def ined as, ihunicipal sources because they 
are controlled by npn -Federal goveijninentaLl bodies in most 
areas of the' Country although they may be owned by private • 
companies. ' ^ . . 
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SECTION III 
yPESTICIDE 'POLLUTION, 



IlI^A Jntrbduction 

With the exception of local governxniBnt spraying programs 
' to maintain inner city loliage, the domestic use (or misuse) 
of pesticides is the predominant pollutant generator. Condi- 
tions in the center city which precipitate the use of pesti- 
' cides are substandard housing, overcrowding, 2md garbage 
accumulatipri. ^This paper attempts to quaiStitatiyely describe 
the magnitude of the center city pesticide problem* 

in 1970 the number of reported inguries attributed to 
pesticide usage was 4/045.i The number of deaths was nihe-^. 
teen*^ Both of these statistics represent significant 
.declines from the previous year. Unfortunately, data on 
exposure to pesticides is extremely sketchy;, Moreover, the 
health effects of exposure^to pesticides are not knovm^or 
t under stood"."^ ^ \ 

Pesticide abuse in the center city can £^ illustrated' 
through the use of case studies.. These studies wjere con- 
cerned with pis sticide usage and storagie characteristics of 
urban residents. To establish the existence o5 differen- 
tials, .two studies will be reviewed in. Which pestibide 
residue concentrations in the blood v/ere measured. 

in.B irhe Kentucky, Study ^ 

■ ~" ' ; . _ i / *; - * ' 

The Kentucky study3 was a survey of urban households to 
determine pesticide -usage and users habits.^ Some of the 
more alarming statistics: forty-three percent of the survey 

vgroup stored pesticides in the kitchen, less thdn one-third 
Of the survey group did not even bother to wash their hands 
before eating or drinking. There are other statistics worth 
mentj-oning. An overwhelming 81% (196 of 243) of" the survey 
group said they used pesticides regularly. Ninety percent 
(218 of 243) used pesticides *or professional pes^^ control 
services. The average length of pesticide usage w^s 7-1/2 
years. Only 15% of the population purchased pesticides from 
^ technical stores pCnui^seriei?, chemical dealers, feed and seed 
dealers), where ^oiper instruction on their Usage \rould be 
readily available\ The remainder of the group was satisfied 
to purchase pesticides from general merchandise stores, food 
markets or drug stores. - - 

The volume of pesticides used was grea1:est in the lower 
and upper income groups of the city. The lower income, 
groups usage patterns v;ere believed to stem mainly from pest 
problems related to poor housing and solid waste accumula- 
tion. Upper income usage patterns were believed to be 
influeribed by a concern for protection, of ornamental plants 
and shrubbery. Table 5 lists the pests reported suffi- 
ciently annoying to require pesticide 'usages ^ 
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TABLE 5 " 



PESTS CONSIDERED SUFFIGIENTLY ANNOYING , 
-TO REQUIHE CHEMICAL TREATMENT 

Pest - Percent Reporting 

Roaches ] 49% 

Ants 32% 

Plies - - ^ 21% 

Wasps .5% 

Data indicating usage patterns in the home is shown in^ Table 

TABLE 6 
USAGE -PATTERNS IN THE HOME 

Room Percent 'Reporting Uisage 

Kitc.Vn r 63% Y ^ 

Basement 11% 
Bedrooms ' 4% 

Garage 4% 

The South- Carolina Study 



The South Carolina Study4 v;as conducted in Charlest9n/ 
South Carolina using a sample group of 196 urban and center 
city fianilies. The 121 white famitlies in the study were 
from predominately middle class areas. The 75 non^rwhite 

/families were mainly from lower socioeconpmic areas in the 
city. Among the usage characteristics investigated were 
frequency of ^application / pesticide hazards in trie home and 
pesticide, sources. In all cases, data was separated by 
race. A final portion of the study compared the prevalence 
of selected chronic diseases ambng families that were users 

■pr non-users. 

The survey indicated that 89% made some v^se of -pesti- 
cides. Of this user group, one-third utilized pesticides at 
least weekly, usage was greater among non-whites than 

whites. ... 

As in the Kentucky study, the majority of pesticide 
purchases were made in non-technical stores. Table 
indicates the source of pesticide purchases. 

' m 

TABLE 7 

SOURCE OF PESTICIDE PURCHASES 

Source Percent [ 

Grocery Stores ^ * 60% 
Drug Stores 15% 

Feed and Seed Stores ^ 15% 
General Merchandise 10% 



Differences in pesticide sources by race were not signif i- 
cant> and, hence, were not presented, v ' 

Pesticide mishandlinef was equally prevalent in both 
groups, monq the 174 user families 88% (153) utilized * 
uniocked stpr^ Pesticides were stored within easy 
reach of chiH in 66% (115) of the 'cases. (Substan^^ 
ti§l morbidity and mortality among South Carolina children 
[par^culariy Negro children] due 'to acute pesticide poison- 
ing was reported^ln the study. No figures were given.) .Over 
pne-'half of the storage facilities were located near food or 
medicine ^ Finally^ two-thirds of pesticide users did not 
wash, their hands after usage or wear gloves during usage. 

III,D The Florida^ Study - 

The Florida study^ was conducted in Dade County, 
Florida during 1970-71 under the auspices .of th^ lEnviron- 
mental Protection Agency, Division of Pesticide Community 
Studies (Contract PDA 70-11) . . ^ 7 ^ 

Residue concentrations \of DDT, DDE and Dieldrin were 
measured and; then compared with three sQ^efal indica^ 
the Hollingshead T Factor Index, population'^dpnsi^y and 
censjas tract median income. General classif icatiohs us'ed 
in these indicators are shown, in Tables ;8t?^^^ . ^ ^ 

/P^ta used for analysis^ was tested to- assure that no 
significant age differences* existed betwe^^ blasses;. 
Aisg, persons under 20 years of age were i^ikinite^^ 
study to minimize age ^dependency effects. P^^^^ It was 

assured that all persons had no recent or r.emoti occupar 
tional exposure ±0 pesticides. * ^ ' 

^ > , Results of the study indicated that residua' cqncentra-^ 
tions were ^associated with social class, i.e. greater pon^ , 
centrations were found in the poor . Average levers of pDT 
increased in those social classes reflective of poverty. . 

Similarly', average levels of DDE residues increased in 
those social classes reflective of poy^erty. This tren^ also 
appe'ared for both whites and nQn-whites. - 

pieldrin concentrations also increased in those social 
classes reflective of poverty. However ,,||-thisVwas pnl^^ 
for whites 

Irrespective of the indicator of poverty that was^. used 
for comparison (i.e. Hollingshead Index, Census tract com:- 
paction Index or census .tract medi^an income) the results 
were the same. Average levels of residue concentrations 
increased in those social classes reflective of /poverty. 

Additional comparisons of concentrations within social 
classes (i.e. whites versus non-whites of same clai3s) 
yielded significantly higher mean concentrations^ among non- 
whites. Comparisons between sexes (i.e. white^ males versus 
wJiite females of the same social class) yielded no signifi- 



TABLE 8 



■ HOLLINGSpAD TWO FACTOR INDEX* 



Classes I ii 


Professionails 


Class^ HI 


SKilled:- 


Classes IV 6 V 


Sexni-skilied 


, and unskilled 



(Noter The Holllngshead Two Factor Index represents 
^a, weighted sufttmatiori of the occupation of the head 
of the household ai^d his level of education. ) 



TABLE 9 





INCOME 


CLASSES 


Class ^ 


Annual Family Income 


.1 

li 

rlll 

IV 
V 


$>ooo+ 

$5000 - 5999- j. 
$4000 - 4999 \ 

$3000 - 3999 . 

Less than $30:0'Cr'''^ ' 



TABLE 10' 



POPULATION DENSITY, 
(Census Tract Compaction' Index) 



Class 



Density 
(Persons/acre) 



I 
II 
III 
IV 
V 



Less than 20 

20-30 

31-40 
' 41-50 

51-60 




cant differences. Finally/' variances (as measured by F- 
tests) were significantly greater in the poorer classes. 

' III,E\ The Hawaii Studies 

A study; s'imilar to' the Florida study was conducted in 
Hawaii (contract FDA-70-40) under the auspices of the. 
" Coxmnunity Studies on Pesticides Branch of EPA. 6 its purpose 
was to ascertain pesticide usage differentials between ' 
-people residing in urban Honolulu and people living in the 
small village environment of Lanaii As in the:;^Florida study , 
care was taken to ^assure that the ^sampleugroup^had no occupa- 
tional exposure to p^stici'des. Interviews^ and- blood- samiples 
analysed for pesticide residues (DDT%^^, Dieldrin, BHG) 
comprised the data collection phase of-'the study. "Results 
of the residue analysis are shown in Table 11.' 

« • f— «^ 
' . TABLE 11 •' 

SUMMARY OF PESTICIDE RESIDUE CONCENTRATIONS 
(PARTS PER BILLION) BETWEEN'^RESIDENTS OF 
LANAI -AND HONOtlULU ^ 



Residue 






L A 


N A 


I* 






" H 6 


N 0- L 


U -L U 


(ppb) 


Range 


Mean 


Std. 


Dev. 


Range 


Mean 


"Std-, Dev. 


DDT 


0- 


^20 


" 3. 


27 


2. 


40 


0 


-27 


4.56 


3.05 


DDE 


1- 


-130 


16. 


7 


44. 


3 


1 


-107 


16. a; 


ir.-I- 


Dieldrin 


0- 


-26 


1. 


55' 


■ 1.. 


81 


0' 


•^11 


.1.47 


1.30 


BHC 


0- 


-5 . 

1 


0. 


17 


0:. 


59 


0 


-8 


0.74 


1.28 



Analysis of variance at 0.01 level of significance indi- 
cated that the di,ff erences between samples (Lanal versus 
Honolulu) were |Sigi)if icant for DDT and BHC concentrations. 
Differences were-^not significant^ for DDE' and Dieldrin residue 
concentrations. (No sample sizes were ^iven in *the study. 
Therefore it is impossible to corranent on the non-sxgnificant 
differences observed in the DDE and Dieldrin results.) 

Residents of Honolulu had higher.mean concentrationsfof 
DDT (4.56 ppb versus 3.27 ppb) ,and BHC (0.74 ppb versus 0,17) 
Standard deviations were also larger for DDT- and BHC among 
the Honolulu qpesidents. . Residents of Lanai had higher con- 
centrations of DDE and Dieldrin. However, these differences 
were not significant. . , ^ 

Although cited before, the statistics beair repeating. 
In the South Carolina and Kentucky studies, the perce;itage 
of urban residents using pesticides exceeded 80 percent.^ 
Even with rigid, usage guidelines, it is doubtful that this 
percentage could be significantly reduced. .To try to regu- ' 
late pesticide usage is to operate on symptoms rather than 
problems or causes. , * * 

In the short rUn, pesticide abuse can be curbed through 
educationajl programs,- informative labelling^ and use and 
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" app^cation law^is. Th^long r\in solution is much more diffi- 
- p\xl%y .3Lt. involves eliminating the causes of pesticide, , 
^ poliiition* lg)tisincf must be improved 4? Solid was^e must be 
'..removed.-* Pesticides which are non-toxic tb humans arid that 
^ have, no/ detrimental environmental impacts must be developed* 
*Onlit then.- can significant inroads to pesticide pollution in 
ther^n.tr,^l city be made.. " , . • * 

On the basis of the material cited one may draw '4:he 
following conclusions t * - " * 

' ^ '-^ . A majority of pesticide purchases are made in , 

nojir technical stores with little regard for - ^ 

consumer educatipn. (Kentucky and South Carolina)' 

*. .The volume of pesticides, consumed tends' to be higKer 
in the lower socio-economic classes. (Kentucky) 

There is an overall lack of respect for safe ' 
pesticide storage. (Kentucky ^attd South Cap)lina) ^ 

Pesticide residue concentrations in the blood are 
positively associated with poverty and its 
related ills. (Florida) ' , - 

. . Pesticide residue concentrations in the -blood 
. , ^ tenc^'to be larger in ^rban environments than in ^ 
small village eij^ironments. (Hawaii) . 

'II X.F Health Effects ^ / * ^ 

Little information has been collected concerning the 
health effects of pesticide pollution in th^ urban. envirt)n- 
ment. What data exists is extremely firagnt^at'^d, and indirect 
or .inferential in character. Relationships between pefefei-- 
ciide exposure and disease are ill-defined* Speculation' . 
rather than, affirmation has been\the key wore in ^sso^ating 
>um^n health '^robl^s with ^pesticide use. 

A study exairiining the health effects of" household pesti- 
* cide usage w^as? recently undertaken in Oahu/ Hawaii. 8 This 
study examined^, the relationship between chronifr exposure to 
household pesticides and patients with medical hiatorieS,, of 
^ asthma, chronia bronchitis and sinusibie. . A second study 
" performed two years^ later on a ^ sub-sample of the original 
study indicated a significant correlatidn between frequent 
use of insecticides and respiratory impainb^nfc. 
/ In4 the Hawaii study, people Who, usfe<i pesticides 
^^--%feek or pftener were classif ied as- h^ayy\jis^rgy Li^ht useirs 
were- cllassified as those that.-used pesticides less tK^rt-onee 
a week.. . The qriginal study was made tip of fortj-fqifti f ptily 
unita whoi were^heavy users and fcrty-si:t f amily' liliit^ wHa ^ 
were ligiife users. « 

Resui^ts; of the study indicate that 26 peiceaft . (9^9" of 
37/6>)} o£ the TKeavy use group^ reported^ having asthma> c^hroriic 
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broncliitis or both/ Only 18 ,6 percent (61 of 328) of the. ' 
li^ht use group reported having the same health problems. 
Sinus trouble was also reported significantly more often 
in the heavy usey group. 9 * t , \ * ^ * / 

rThe ^results of the sub-sample study are even more 
revealing. - One hundred "forty-two adults were analyzed with 
respe^ ta respiratory impairment according to the AMA 
rating" scale and their usage* of insecticides. The AMA' 
rating scale ^ gives noi^xnative .standards^ of respiratory perr- 
foiprtiance based upon age> sex and heSight.iO Pesticide usage 
^patterns were classified as consistently rfeavy-use (A) , no 
*use to heavyi use. /fB^, daily use to light- use '{C)*, and con- 
sistently light: 'ttee Usage patterns were based upon the . 
• previous two *yearss» ^.ble 12^ iijdicates, the results of thisj 
study. Statistic^-rs^compafisons of the * heavy usage group* f 
(A+B+C). with the light/ usage group ^{D) indicated these 
results were sxgnif i^nb/ll \ ^ " • . 

' . * TABLE 12 • , y 

. number gf persc^s by,p|:sticide usage 

* /CBaracteristics and respiratory impairment class 



'Usage , Classif i- 
^'Group^ cation 



" Respi'^^tory^ Impairment 
* • * Olass 
1- (85+%) ■ 2- (7a-84%) 3 (55-6?%;) 4 (L55%) 



\ 



A Consistent. ' - ' . 16 

Heavy Use 
B Na Use to ' 5 

Heavy Use, 
C Daily Use to 6 
, Light Use . , ' , 
Consistent 25 
Light Use 



19 
10 
7 
13 



9 ' 

6 

6 



10 



6 
2 
1 



'TOTALS fl42) 



52 



49 



31 



10 



A+B+^: Any H6avy 27 

Use , 

n - Consistent 25 
Light Use 



36 
13 



21 
10 



' » 9 
1 



The results of the Hawaian ,study v;ere further improved 
by separating the smokers from tn^ non-smokers in the sample 
group. ' By removing smokers from the analysis, ,any possible 
bias introduced by the health effects of smoki-ng may be 
eliminated. Eighty-one persons^ in the 'sample group did not 
smoke cigarettes. Seventy-one percent (35 of -49) of the 
heavy use group reported significant impairment. Only 44 
(14 of 32) percent of light use group reported the same 
impairment. Comparison of heavy users (A+B+C) ver'felis light 
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user's* ;(D): again proved significant,, 12 jhese results are 
shovTh. in Table 13. - * 



TABLE 13 



• ?IUMBER OF PERSONS (NON-SMOKERS) ' 
BY PESTICIDE USAGE CHARACTERISTICS AND 

• ■ RESPIRATORY IMPAIRMENT CLASS 



Usage Classifi- 
Group cation 


Respiratory Impainnent Class 
•l-(85+%) * 2-(70-84%) -3(5.5^69%) 4 (L55%) 


A+B+C Any He a vy 
Use ' 
Consistent 
'V Light* Use 


.14 

la 


^ 16 
• 8. 


13 6 
6 " 0 * 


\tOTALS '(81) 


32 


' 24" \ 


19 6 



The final part of the Ha'waian study compared pesticide 
usage characteristics over the past two years with persons 
exhibiting current symptoms of asthma, chronic sinusitis, 
chronic bronchitis, and -perennial nasaT allergy. The 'study 
was conducted with a sample group of 380 persons. Results 
are shown in Table 14. Twenty-three (62 of 268) percent 
of heavy users reported symptoms of the chronic diseases 
being/cohsidered. This contrasts with only 9. 9 , (11 of 112) 
percint of the light users reporting the/ same symptoms. 
Again, statistical comparisons between consistently heavy 
users (A+B+C) versus consistently light users (D) proved 
significant.!-^ * . ' "J 

TABLE 14 

respirat'ory symptoms and' 
home insecticide use 

Number of Persons with Current Symptoms,, 
Chronic Chronic Perennial ' 



Usage Classifi- 






Sinus- 


Bron- 


Nasal 




Group cation 


Total 


Asthma 


itis 


chitis 


Ailejrgy None. 


'A Consistent 


156 


16 . 


6 




18 


111 


Heavy Use 






3 * 






B ^ No Use to 


50 


3 


' 0 ' 


5 


39 


Hea^y Use 






S 








C . Daily Use to 


62 


2 . 


1 




4 


51 


Light Use 














D Consistent 


112 


1 


1 


0 


9 


101 


Light Use 














TOTALS ^ 


380 


. 22 . 


11 


9 


36 


302 


A+B+C Any Heavy 


268 


21 


10' 


9 . 


27 


202 


Use 














D -^Consistent 


112 


1 


1 


0 


9 


101 



L ight Use 
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General conclusions for the Hawaii study are (1) 
respiratory impairment, as measured by the AMA scale, was 
shown to be positively related to heavy pesticide usage; 
and (2). the existence of symptoms. of certain chronic dis-^ 
eases was shown to be positively^ related to heavy pesticide 
usage . \ 

These type of' conclusions, however, are only scratching 
€he surface-^of a very complex problem. Age, sex, diet and a 
-Myriad of other socio-economic variables affect the pesti^- 
cide disease- causal relationship. The same study undertaken 
in Oahu could be 'done in another area and yield totally 
different results. For example, the earlier referenced 
South Carolina study compared the prevalence of selected, 
chronic disease among families that were users* or non-users 
of 'pesticides. Their results for^^asthma, the only disease 
common to both studies, indicated no significant difference 
between pesticide users and non-users and existence of ^the 
disease. In fact, the study found no significant difference 
l^tween users and non-users for any of the eight chronic 
diseases considered. l^"" Results of the South Carolina study 
are shown in Table 15. 

Due to the significant lack of knowledge in pesticide 
toxicology/ it is fruitless to try to describe any uniform 
rerationships between pesticide exposure and human health. 
The Mrak CommiasionlS report uses oyer *200 pages to describe 
the effects of /pesticides on man. /^o^use any iess, simpli- 
fies the .problem beyond recognition). . Present research is 
considering the possible effects of pesticide exposure in 
"genetic material (mutagenesis) , effects on reproduction, 
including malformations in the fetus or newborn "infant 
(tetr:agenesis) and increasing the incidence of various forms 
of cancer (carcinogenesis) . 1^ While there is no real 'evi- 
dence of detrimental effects o£ pesticides on human liie, , 
the fact that pesticide exposure oh lower forms' of mammals, 
produces adverse effects, is a definite cause for, human con- 
cern. It can only be considered a form of preventive medi- 
cine ,to^ limit pesticide usage among humans. The necessity 
for limitation in urban areas becomes more acute when over- 
all inner environmental conditions, are considered. 

I ir,G Pesticide Regulation 

The Environmental^ Protection Agency exercises pesticide 
regulation through the means of (1), The Federal Insecticide, 
Fungicide, and Rodentici^e Act (FIFRA) as amended, (2^) 
Section 403 (c) of the FeQeral Food, Drug, and Cosmetic Act 
(FFDCA) , as amended, and (3) the Clean Air Act (CAA) of * 1970 
The major points of these acts are enumerated below:!'^ 

All pesticides that are shipped through inter- 
state commerce must be registered with EPA. ^ 

} 
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TABLE 15 

GOMPARISdNS, OP THE PREVALENCE OF' ^ELECTED 
CHRONIC'':DiSEASES AMONG .PAMriTlES THAT 
WERE USERS OR NC^J-USERS OF PESTICIDES 



L^sease 



\y Anemia 

'Asthma • . . 
' Cataract 

Diabetes 
. Emphysema 

Glaucoma 

Liver Disease 

Peptic Ulcer 



Users (172) 



Non-Users (22) 



Comparison* 



2 % 
7 % 
6 % 

13 % 

3 % 
2 % 
0 

5 % 



9 % 
9 % 
x4 % 
5 % 
0 
0 
0 
0 



NSD- 
NSD 
NSD 
NSD 
NSD 
NSD 
NSD 
NSD 



NSD = No Significant Difference 



* The most plausible reason for the lack of relationship in 
this example is probably medical in nature, i.e. pesticides 
have little impact in causation or aggravation of 'the dis- 
eases in "question. In the cases of asthma and fempliysema, 
both of which are respiratory system related/ no comment can 
be made. It is possible that lack 'of data prevents any 
inference from being made. 
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iPesticides cannot be approved for sale without 
manufacturers evidence concerning the purpose, 
.toxicity and effectiveness of the substance. 

* 

• All pesticides approved for sale must be labeled 
clearly indicatirig ingredients, methods of appli- 
cation and safety precautions to be obseanred, ^ 

• EPA may halt the interstate shipment of any pesti- 
cide product if it is found* to present a hazard to 

. the puBlic, ' 

• fiPA may terminate the production and use of any 
.pesticide within thirty days notice (termination 
may 1^ appealed) • . ^ 

• EPA establishes pesticide residue tolerance 
levels on raw food stuffs shipped through inter- 
state commerce, ^ ~ 

Other Federal activity can be summarized as below:^-^ 

• The Federal Trade Commission^may regulate the^ 
advertising Qf pesticides • 

• The Department of Transportation may regulate 
'the shipment of pesticides through interstate 
commerce • / 

The Food and Drug Administration may monitor 
food for the existence of economic poisons; 

• The Department of Agriculture may prevent the 
introduction of- pests into the United States 
and may engage in other activities relating to 

the control and spread of pests, 

~ " — . - _ - * ^ 

At the present time, there is a bill before Coligre^ 
(HvR. 10729) to strengthen pesticide regulation and control. 
The bill, authored by the Council on Environmental Quality, 
was rewritten by the House Agriculture Subcommitt;fee and 
severely weakened. As of August 18, 1972, this bill was 
pending before the 'Senate Commerce Committee. The major 
provisions of this bill are listed below. 

EPA would have the^ authority to restrict pesti- 
cide usag^ by classifying and categorizing them 
(e.g. restricted use, use with permit only). 

. EPA would have the authority to regulate the 
dispQsal and storage of pesticides and pesticide 
'containers. 
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The bill will simplify procedures for suspension 
\- and cahceilatioh o'f pesticides. 

in addition to Federal activity, state governments are 
also tryingi to regulate pesticide cdnsumption. For the mc^st 
part state legislation-has been orients along the g^ame - 
\ lines as Federal legislation: Labelling, regulations on 
use, and listing of acceptable compounds. 

Iljl.H Federal Legislation and Pesticides ^ 

Federal legislation does not address itself to the 
center city pesticide pollution problem. THe'provi signs of 
labelling, registration , and approval for sale are veyy lax? 

' When studies indicate- that a large majority of pesti-^ 
^cide users. purchase compounds from non-technical sources, 
'it indicates little regard for the selection of'^the proper 
compound on the part of consumers. -'•^ If labels wpre rea<5l 
;and heeded, labelling could help solve this problem. How- 
, ever, considering the overall lack of consiimer ^awareness in 
lower socioeconomic groups, labelling products and then 
.allowing free choice in selection is a self-defeating act J 
If the labels are not heeded, labelling is not a real 
solution . 

^ Additional indicators of total disregard for, labeliing 
would be the prevalence of hazards among pesticide users in 
South Carolina. 20 Also, the Kentucky survey indicated that 
most us^ge in the home was in the kitchen, proximate to food 
a.nd eating utensils. 21 ^ ^ , . 

An additional, problem with' labelling is the language 
- used.. Many central city residents lack the education to 
, read and understand the^ language employed in labelling. . • 
Also/ /many central city residents are Spanish speaking. 
Labels written only in English cannot possibly serve their 
purpose among this group. » , 

Before a pesticide Is approved for sale, it must be 
registered with EPA. Registration consists of testing by 
- EPA and: by the .manufacturer in^ to designate what the 

pesticide may be used for, in what proportions, etc. The 
results of these testa guide the ].abelling decisions. 
Unfortunately, very few of the required tests pertain to 
envirpnhiental impact or health implications. Test require- 
ments encourage the development of multi-^use rather than 
single-use pesticides. It is only logical to assume the 
broad based multi-use compounds would tend to have a larger 
based environmental and health impact and thus make the 
environmental control more difficult. 

To summarize, the present Federal pesticide legislation 
does influence the pesticide problem in the pinner city; how- 
. ever, labelling can only be a solution if the labels, are 
read and obeyed, and registration and approval for sale is 
only a solution if they are based on environmental aiid.health 
considerations. The inner city pesticide proDlem cannot be 
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iinprwed significantly through present Federal legislation 
^, and action> - 
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SECTION IV 
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WATER POLLUTION 




IV^^ A - Introduction | 

^ ~ ^ . ^ 

Water polI.utipi^ is among the most pressing and wide- 
spread of th^ environmental problems/ Any additions to the 
water which tend to| degrade its quality so as to constitute 
a hazard or impair «the usefulness of the water are con- 
sidered pollutants by the Public Health Service, The Com- 
mittee on Pollution of the^ National Academy of'- Sciehces 
classifies water pollutants into eight categories •! The 
purpose of this discussion will be to show thS increased ^ 
water pollution problems- associated with the center city. 
^JCwo specific cases, Newark, New Jersey and New York City, 
.will be analyzed. ^A Boston study and a survey study by the 
Bureau of Water Hygiene will exemplify drinking water 
problems. ^ 

IV. B_ Passaic River Study 

^Water in its natural environment, or ambient water, has 
^een found quite polluted. A report on thevextent of the 
pollution in the Passaic, River was given by A. W. Bromberg, 
Chief of the Operations Branch of the Hudson-Delaware Basin 
Office of the Federal ^^ater Pollution Control Administration 
(PWPCA) , to an enforcement conference in 1969. A case study 
of the water quality of the lower Passaic River (mainstem 
between Newark Bay and its confluence with the Pompton River) 
was made based on data taken from 15 stations. This study 
indicates the disease producing potential of the water by 
the high coriform2 bacteria counts. Almost all of the 
samples exceeded the permissible limits suggested by the 
standards. Total coliform counts were from 9,700 to 500,000 
organisms per 100 miiriliters (standard permissible is 
10,000 organisms per 100 ml) . The stations located specif i- : 
cally in the Newark Area shbv; counts in the 100,000' s. The 
fecal coliform levels increase very sharply to 50 and 60,000 
organisms per 100 ml close to Nev/ark (the fecal coliform 
standard is 2,000 per 100 ml). 3 Dissolved oxygen (DO) is 
measured as an indicator of pollution by organic v/astes. In 
the; vicinity of Newark the DO concentrations are consistehfly 
measured at one and tv/o milligrams per liter (the- standards 
are from 5-7 mg/1) which are the minimiom allowable concen- 
' trations to support fishlife. This study (see Appendix A) 
shows why the Passaic River has been given the distinction 
of being "one of the most contaminated waterways in the 
world. 

Other saihpling studies estimate the biochemical oxygen 
demand (BOD) loading of the Passaic River to be 17,000 
pounds per day. This estimated loading is equivalent to the 
rav; discharge of a population of 100,000 persons. The para- 
meter of suspended solids was also estimated 'at a high level 
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:(47-j.pQ^^ ppu^ ^The massive BOD loading, high 

col^iforro counts./ heavy amount!^ of floating debris and very 
low amounts of DO show that the water quality conditions of 
the iowef , Passaic are helbw the. Federal-state standards. 
The most :ae.verely: polTu^^ section of the river is near the 
pity of Newark, where center city residents will be affected. 

IV. C Hudson. River Study 

' ' Similarly^ the Hudson River shows the high degree, of 
pollution affecting New York City. An ecological survey of. 

^ the Hudsdn was done in 1968 by the Department of Snvirorir- 
mental Medicine of the New York University Medical Center. 6 
They found that high sulfates and nitrates together with low, 
oxygen tip ^ the balance between a healthy ri'ver and a noxious^ 
one ;prbducing hydrogen sulfide -and airppnia gas. Cbliform 
bacteria counts as high as 18/000 per 100 ml were found in 
July and Augxist of.l967_._ The standard allowed for body con- 
tact recreation is 2000 per 100 ml.. 

A study restricted to the New York Harbor region was 
done an August 6f 1969; All of tiie six monitors show DO 
values of 2-3 mg/l (only 30 to 40 -percent saturated)^ whether 
the^measurements were ib.aken at surf ace r mid^ dr deep leiyels. 
Total coTiform counts reached values in the^hundre 

' thousands per milliliter showing long lastiVig/pollutidh! and 
potential health hazards; some samples were over l^r 000,^000 
total coiiform counts per 100 ml. The fecal colifbrm counts 
were found as high as 25,000/100 ml which strongly suggests 
gross contamination of the waters by the discharge of human 
wastes. 7 Table 16 gives a summary of the results. More 
complete data can be found in Appendix B. 

TABLE 16 

BAGTERIAL SURVEY OF UPPER BAY— NEW YORK HARBOR 

Colifbrm - Minimiam Maximum 



ERIC 



Shallow samples. '(5 ft. from surface) 43 x lO^ ' 52 x iO^ 

Deep samples (5 ft. from bottom) 22 x 103 25 x 10^ 

# Fecal Coiiform 

Shallow samples 46 x 10^ 70 x 10^ 

Deep samples 17 x 10^ 44 x 10^ 

The Hudson River and Hudson Bay watershed represents a 
major population and industrial development. Sampling 
studies presented show significant amounts of pollution in 
these waters. G. P. Howells of the Department of Enviroi% 
mental Medicine of New York University Medical Center states 
in ah interview July , •1972 r "The. lower Hudson River has the 
characteristics of an eutrophic, ^ brackish lake. "9 Pollu- 
tion of the ambient waters near urban areas lowers the qual- 
ity of the water for beneficial uses to cejiter city residents 
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Besides the^ ambient water^ drinking" water can become 
polluted, and unsafe for consiimption. Large cities may have 
a lessei:* quality of drinking water. The drinking water of 
ar dity , generally leaves the treatment plant in an acceptable 
fprift^- but depending upon the quality of the distribution 
syjstem it may reach some people in a less than acceptable 
fdrm.^ in old center city systems many supply pipes and * 
drains are made of lead. "Under such conditions^ water con- 
taiiiirig as much as 9^0 mg/l^O of lead has been foufxd'in ^ 
inner city areas > compared to an average of 20 ug/per liter 
-eislVhere."!! The Public Health Service drinking water 
standard for lead is "not greater -than 0.05 mg per liter" 
{of. 50 ug/1) .^2 iri July 1972^ a survey was-'dorie in an older 
contmuriity of Boston on the^quality of the drinking water in 
regards to trace metals. In 29 out of 54 homes the concen- 
tratioii of lead was found to exceed the standard. Some of 
the- samples ranged from 0.060 mg/1 to .253 mg/1.13 a 
drinking water quality survey was also done in Chicago in 
1968 by the Bureau of Water Hygiene^ About 126% of the tap 
water samples were found to have higher concentrations of 
lead thciri water at the treatment plants^ althougli prily^ four * 
samples exceeded the PHS^re jection limit. 14 This indicates 
the Use of lead pipes in the distribution, system. When it 
is combined with corrosive or acidic water r the lead Vill be 
slbwiy dissolved into i;he water and can affect the health of 
fehe center city residents. 

^The Vermont Water S€udy 

The National Community Water Supply Study surveyed 969 
public water supply systems in the state of Vermont and in 
eight standard metropolitan statistical areas (SMSA) . Each 
Investigation considered three factors: tap water quality, 
adequacy of the facilities and operations^ and status of 
sufveil lance arid maintenance of the system. 1^ it was found 
that the quality of drinking. water is decreasing as the 
water supply systems are growing' older and are not upgraded, 
"fprty-one percent of the 969 systems v;ere delivering waters 
of inferior quality to 2.5 million people ^ In fact, 
360, 000 persons in the study population were being served 
waters of a potentially dangerous quali-ty^^ . • • 56 percent 
of the systems evid^ced physical defiqiencies including 
poorly protected groundwater sources, inadequate disinfec- 
tion capacity, inadequate clarification capacity, and/or 
inadequate 'system pressure. In the eight SMSA* s studied, 
the arrangements for pfoviding water service were archaic 
and inefficient. While a majorijty of the population was ' 
served by one or a few large sys.teras, each metropolitan area 
also contained small inefficient systems. "16* Most our 
launicipal s.japply systems vere bu'ilt .oy§T 20 ye&rs ago. The 
population that many of them serve have increased rapidly^ 
and the systems do not have the capacity to serve the rising 
demands for clean water. The systems aire obsolete ^because 



40 

53 



were^ built for the -feitioval. of tbxie chemical or 
vifus^contio^ which increasingly pollute our waters. 

The drinking water quality and the .ambient water in the- 
ceiifer city have been shown to be- of lower quality than ^some 
of thejPecler^ standards for water quality and protec- 

tion The lower water, quality may have detrimen-^ 

tal effects oh the health of the* center city resident. 

iV;E /Industrial Water Pollution . 

\ Wateir polluticn associated v/ith industrialize* and 
highly populated areas is caused mainly by municipal- sewage 
afid indus^triai wastes. A high density of industries in one 
area means that there will be more -process^ wastes discharged 
.irito the nearby wateirs. In many/ of the lar^ey old "cities 
the ;Waste- water sevjers are combined with the storm sewers. 
and they overflow during storiris and peak flow periods ^ 
CZher major sources o'f water poiiution are urban.runof f , 
sediment from construction,, oil ^spilis,^ and ocean dumping. * 
Drinking wajter quality is lowered by the maintenance ' of the 
mijuiicipal systems the material pf\the pipes, arid- the qua^^^ 
of the original s^^^ water. . * - ' 

Excessive 'deterioration of river s> lakes arid Bays has ' 
now reached J.riexcusabie magnitudes in urban settingrs^v The . 
sources' of this ;p6riution burden wiM b^ reviewed here ' 
showing -^hat inTdustries "and municipal gqverim 
tfil^uting. the largest amounts. Coiranerciai, domestic arid 
mobile sources also be discussed as contributers to the 

poiiutiori load. Unsafe dririkin^ water is trac^dv to inade-^ 
quate muriicipal distributiori systems. ^ - 

, Industrial process wastes are coritf ibu4:ing: the^ 4-argest 
amounts of pollutants to our nation^s waters. They produce 
13j^00 billion gallons of wastfe per year which includes 
massi's^e amounts of suspended solids and-^-BODi An arinuai 
arabunt of 22 billion pbunHs of JBOD load is being gerierated 
by iridustries, one-fifth of which is discharged to* municip^^ 
sewers 4 1"' * Between 1957 arid 1968 the industfiai BOD geriera-^ 
tion increased 200 percent while the growth iri iridustriai 
production was only 60%. This indicates |hat the tyfe of 
' techriologicai processes used in production aire a more impor-^ 
tant factor in causing pplluticm than just the amount of 
pbliutio.n. ^The Federal Water Quality Administration in 
1970 estimated that .industrial discharges imposed an oxygen 
demand on waterways equivalent to the untreated sewage bf 
165 miiiion pecple" (about eighty percent of the U.S. 
pbpuiatibn) .1^ , 

"There are at least 40y000 discharges of substantial 
amounts bf industrial v/astes directly into water cburses in 
the U.S.- "20 ^ definite *lack of irifbrmatipn Exists bli what 
the iridividuai industries are actuaily dumpirig. It is kriowh 
that a few major industries 'accoxirit fbr most iridustriai 
water use arid most iridustriai water pbllution. About, 10 /OOP 
out of 300,000 manufacturing establishtments in the U.S. 
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account^ foif^O percent of industrial water use. 21 Nine of 
the big contributors to water pollution can he identified: 
i!obd and kindred products, paper, chemicals, ^etroleiimv 
primary metals, transportation equipment, textiles, 
machinery (excluding electrical), and rubber and plastics. 
The chemical and the primary metals have th6 most difficult 
effluents to treat in terms of the cost of the technoiogy. " 
The* estimates for these- costs in 1974 will be,' respectively, 
$421 and $396 milTiori dollskrs.^3 The paper industries are 
also large polluters especially when they use the sulfite^ 
process instead of the draft process in manufacturing. * With 
an annual dumping of fifty trillion gallons^ of heated water ^ 
the electric power industries are , also major polluters* 24 

IV.E.l Industrial Water Pollution; New York City 

New York City is a good example of pollution of a river 
associated with a highly industrialized area. New York's 
"Pure Waters Program" identified 225. industries- as polluters 
of the Hudson River and Bay» All 'were /included in the 
clean-^up scliedule. .Out of the' total number, So industries ^ 
are in the New York City area and dump into' the Hudson> 
Harlem and East Rivers, the Upper^ and Lower -Bay and Kill Van 
Kull. -The list of polluters contains -dye works, f^3od* pro- 
cessing, /printing., and 'smelting and refiiii^<?-:'-^t the 1969 
Enforcement Conference Idealing with, po'Ilut ion of the Hudson 
River and its tributaries, only 4 but of the 66 New York 
City industries were reported as being on schedule in their 
cleafi-up processes. 2- ^ , * - 

IV. E. 2 Industrial v :^ ':er Pollution; 'Newark * ^ 

Along, the lov;er Passaic River where Newark is located, 
133 out of 182. outfall pipes belong to industries. 2° The 
city of Newark alone accounts for 41 of the industrial dis- 
charge sv as shown in Table 17. The quantities and proper- 
ties of what comes out pf these pipes are not precisely 
known. The industries locetqd here include major' v/ater 
polluting types such- as paper, petroleum, dyes, pairts, 
chemicals, and electroplating. The city of Newark has over 
90 percent of the electroplating, industries located in the 
vicinity aiid 100 percent of the petroleum plants as- shown 
in Table 17.27 

The sewerage ^commission of Newark has pollution control 
responsibilities for discharges into the Passaic. River and 
keepsviolation records. In a reviev; of there records up to 
50 percent of the industrial violations detected each year 
were found to be committed by multiple offenders. Each year 
25 to 3d major factories were cited several tim^s for "acci- 
dental" violations. The l3.st includes chemical companies, 
electroplating companies, dye corporatipns, paper ^mill^, 
brev/ery, and meat packaging operations. But out of these " 



42 

55 



"\TABLE • i'7 

OUTFALL PlPES IN NEW^K Al^D. LOWER PASSAIC AREA ^ 
# (Percent of To^l in Newark) 

No.' of No. of M^qr No. of Misc. 

Pipes Storm Sewers. Stonr. Sev/ers Total 

from or Combined and Surface No. of 

Industry Sewer Overflow Drains Pipes 

^Newark ' * ' , 41* 5 3 49 

TotM on Lower 133 3-1 38 1*82 
Passaic River 

% Totarin 31% 45%' 8% 27% 

Newark , - 

Source: U.S. Department of the Interior, Hudson 
^ 'River Conference, p. 98. (The total 

number of pipes is for 13 Municipalities.) 



TABLE 18 

LOCATION OF FOUR CRITICAL POLLUTION INDUSTRIES 
"(Newark and Vicinity) ' 



Municipality 


" Paper 
Mills 


Petroleum 
Plants 


Dy^, Paint, 
Chemicals 


^Electro- 
^^Tating 


Belleville 


. 2 




10 


1 


Bloomfield 


4 




,2 


1 


East Newark , 






4 




East Orange 


1 


« 


.3 




Suburban Total 


7 




19 


2 


Newark 


24 


8 


103 


28- 


Area Total 


31 


8 


122 


30 


% * of Area Total 


77% 


100.% 


84% 


93% 



in Newark ^ ^ 

Source: Beale, Pollution Cpntrol on the Passaic 
/ . River, pp. 17^18. 
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violators not one has been assessed a penalty fine or been 
named in .an abatement court action under state law, 28 

iV/F Municipal V7astes 

Municipal wastes are the second largest source of water 
pollution after industries. The problems include municipal 
waste, water plant effluents, "combined sewer"29 discharges 
and urban runoff. The general situation concerning munici- 
pal plants i§ that 13,000 communities have sewer systems and 
of these 10 percent d\imp the wastes back into the rivers 
untreated arid 15 percent provide only primary treatment. 30 
In i960 only 62.3 percent of the U. S. population was served 
by public sewers (27.5 percent had a septic tank of cesspool 
and 10. 2 percent had non-water carriage or a privy) .31 In 
the -1970 census, about 70 percent of the total all-year 
fiousing had public sewer connections. 32 Many communities 
are still in need of sewage systems, while 25 percent of 
thdse that have them discharge partially treated or un- 
treated wastes into receiving waters. 

The large cities tend to be the oldest ones with, the 
historically unplanned and presently overloaded sewer 
systems. They exhibit the largest niimbefs of combined 
sewers and the pollution problems that go with them. Table 
,19 is from an inventory of the percent and population size 
of communities v;ith combined or separate sewers. 33 The 
'inventory showed that 71 percent of the population groups of 
over 500,000 people have combined sewers or both separate 
and combined sewers. Most of the combined sewers are ^:ound 
^ in large comraunities, while 81.0 to^ 95.5 percent of the 

communities of less than 10,000 people have separate sev/ers. 

The combined sewer problem can be seen in the highly 
urbanized area of New York City.-. The combined sewer over- 
flov; pollution load dumped into the Hudson in 1969 v:as 46 
million pounds of BOD annually. The BQD load from municipal 
discharges in the area was 422 million pounds of BOD per 
.year. It was estimated to decrease td 70 million pounds if 
the present treatment reached 90 percent BOD removal. 34- But 
New York City's plans are behind schedule for the buildinj 
of waste treatment plants .in the Pure Waters Program (196 7- 
72) . These plants were supposed to increase the city-wide 
BOD removal from 49 percent to at' least 30 percent. More 
complete data is given in Appendix C. ^ 

The city of Newark, located on the lower Passaic River, 
is another example, of a combined sewer system which causes 
polTution. Mere than 75 percent of its sewer system is over 
100 years old and about 250 miles of its 500 miles of sewer 
pipes are. combined-. Together , age and inadequate mainten- 
ance result in inefficient operation ah(? frequent breakdowns 
Niimerous illegal industrial connections into the cbliection 
system add to the total problem. The largest treatment 
plant of the lower valley and the Newark area offers only 
primary treatment and no disinfection. It is clear vjhy the 
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TABLE 19 

PERCENT OP* EACH TYPE OF "SEWER ^ 
WITHIN POPUJoATION GROUPS 



*Percent of Communities With ^~ 



_f7- 1* I r3. ■ 1^1. Jk€ ft"! 1 ^^w^ 

m» W%^* W% \^ «M V^AA 
















* 


wCJs^Cll. CI 








^ 1 J c w c i o 


Cot. TO d 




Under 500 \ 


95.5 


3.5 


1.0: 


500-1/000 


90.2 


7;-6 


2.2 ' 


1 /.O 00-5, 000' 


85.5 


10.3 


4 . 3^ 


5,000-10,000 * 


. 81.0 


10.4 


8.6 


10.000-25 oon 


/ o • J 




o • D 


25.,000-50,000 ' ' 


'71.3 


13.9 


14.8 


50,000-100,000 


65.8 


22.4 


11.7 


100,000-250,000 


52.4 


s 22.6 


25.0 


25a, 000-500, 000 


58.3 


19.4 


19.4- 


Over 500,000' 


27.3 


31.8 


40.9 


TpTAL 


85.2 


'9.7' 


5.1 


*Percent of reporteti 


cases. 







Source :__U.S. Federal Water Quality Administration ^ 
^ Mufi±ci;paLj7aste Facilities ^ Statistical 



Passaic River is so heavily polluted. Ore estimate of the 
•extent wa^ that 70 percent of the Passaic' t BOD is caused 
by the Newark sewer discharge ,35 Similarly, during a nine- 
month sturdy in Chicago, Illinois, 31 storms occurred and the 
total BOD discharged to the stream was 278,000 pounds. The 
average total BOD overflow load was calculated to be 46,900 
lbs/day. 

The third category of municipal water pollutio^i is . 
urban runoff which, is considered a dispersed or non-point 
source. This less^ obvious pollution enters receiving waters 
through separate storm sewer discharges during periods of 
precipitation, thaw, or runoff and drainage from other 
sources. The range of stormwater pollutants concentrations 
^s *very wide. Total coliform counts per 100 ml have been 
measured^ from 40 to 240,000 and suspended solids from 26 to 
36/250 mg/1. 36 The dispersed pollution load should be con- , 
sidered along v/ith the municipal and industrial point 
sources. For example, a study done of the runoff near 
Detroit indicated that BOD in separate stormwater discharges 
was gene2;ally about, one-fifth of that observied in combined 
sewerS. Total -coliform densities were approximately phe- 
tenth of those in combined sev;ers. Another stu&y of street 
runoff from Washington^ D.C. found that the average BOD 
concentration was 126 milligrams per liter and the average 
concentration of suspended' solids was 2,100 ln< 
meeting the future demand for municipal water supplies and 
sewage treatment, proper drainage uheds should ^al so be 
planned. ' . ' 

Commercials and domestic sources of water pollution are 
mainly indirectly responsible for their pollution. Busi- 
nesses, offices and residences are hooked up to municipal 
sewage systems and those systems cause pollution. Sediment 
in urban i:unoff is a pollutant which is traceable to the 
practices of a construction firm. Non-agricultural land 
disturbing activitie's that are concentratsd^n izrban areas 
yield enough". sediment to add to water pollution levels. 
During construction v;hen the land is exposed to erosion some 
form of sediment control is needed. 

The mobile sources of v/ater pollution in the U.S. which 
are bf^'the most concern to urban areas are oil spills and 
*ocea_n dtimping. Oil spillage has been ranked as the second 
mp'st important source of pollution in the Chesapeake Bay by 
' Dr.^Pritchard,. director of the Chesapeake Bay Institute at 
Jofms Hopkins JJniver sit y. (First is domestic sewage at nine 
million gal. /day.) The number of oil spills documented by 
the Coast Guard in 1970 off the coast of Maryland and 
Virginia was 145 amounting to 1,058,896 gallons of spillage. 
The Chesapeake Bay is one of the major trans-shipments 
routes along .the East Coast used by the petrochemical 
industry. 2^ The deliberate dumping of sludge and garbage 
into the ocean pollutes harbors near large population centers. 
The marine life- in them is crucial to the fishing industry 
which provides jobs and food for the people* of the city. 
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Industrial waste accotints for most of the dumping. Solid 
waste Sewa.ge sludge and dredge spoii are also significant 
pollutant sources* 38 / 

IV. G Health Hazards 

• !I!his discussion considers the health hazards v/hich 
close public beaches and those health hazards found in 
poorly treated drinking water* These hazards affect the 
center city resident by causing a lack of v;ater recreational, 
resources and by lowering the quality of drinking water, 

\ IV.G>1 Beach .reas ^ 

\ Many beaches near urban areas are closed because of 
' hazardous pollution counts. The^e irclude beaches in the 
Hudson River and Bay, the Chesapeake Bay and the Lake Erie 
area. "Fifty years ago, 540 of New York City's 575 miles of 
watferfront were deemed unfit for swimming. Almost none of 
the shoreline has been reclaimed. Less than twenty miles of 
beaches exist where the water is considered clean enough for 
swimming— -and the quality at these beaches i.s; highly ques- 
tionable." Beaches at Coney Island and- Staten Island were 
rated as either conditionally unsafe ,or unsafe. 39 n study 
of Nisw York Harbor in 1969 showed that bacteria discharged 
at Robbins Reef (discharge point for a waste treatment 
. plant) can reach the beaches of Coney Island and Staten / 
Island wi >:hi"rr-^rv— hf^tT.r<:L. ^ A T ninlmum ^of 20^000 organisms per 
100 milliliter of colifoifm bacteria carT^s U i. y 1 ye-^e--sj,xhhojJr, 
^ exposure. The maximum allowed for body con4:act recreation 
is 2/000 organisms per 100 ml. This indicates that patho- , 
genie organisms which may be in the waste water can cause a 
health' hazard for center city residents using the lower bay 

^l?oir^ecreation.._ ' 

Similar hazardous cohditxons -v;ere found in the 
Washingtpn, D.C airea^ in/a study^done by the Depa rtment of^ 
Microbiology at the Georgetev/n^Ipiversity School of Medicine 
in 1970.^?- Coliforjn counts in the Potomac River consis- 
tently exceeded 100^000 MPN (most probable number) per 100 
.mi and fecal coliform levels exceeded io, 000 MPN/100 ml. 
The study indicates a clear danger to public health as 
Cpliform" counts should not e^eed 2, 000 MPN/100 ml. for 
swimming and 10,000- MPN/100 ml for boating and shore recrea- 
tion. Dr. Palkow /of the Georgetown University School of 
Medicine recommended that water contact recreation^ on the 
Potomac be immediately prohibited because of the health 
hazard. The wateafs near urban areas, have been found to be 
extremely polluted and unhealthy* . Center city residents are 
without easy access to water recreational resources as the 
closest waters are unsafe. 
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iV>g>.2 prink in g IWater 



Poor qua:litY drinkinig water can b'e traced to inadequate 
mmiicipal water treatment facilities, old distribution ^ 
systems, and unprotected water supply sources. The older 
'supply systems ahd trecitment plants are subject to more 
frequent breakdovms and contaminatipn^ entering in from, 
inadequate chlorination. Lead may be. dissolved in the water 
from older lead pipgs and j'oints. Metals and organic chemi- 
cals reach the watci'^ supplies from industries and may not be. 
compretely removed by^ present treatment processes. 

Drinking/ water from old, center city distribution 
systems can also be considered unsaf ei The-Publia' Health 
Service prinking Water Standards, define health hazards as 
"any conditions, devices or practices in the water supply 
system and its operation which create, or may create, a 
danger to the health and well being of the water consumer. "42 
Harmful substances in the v/ater as; well as poor maintenance 
of and inadequate treatment in the water supply facilities 
constitute health hazards. Potential health dangers exrist: 
in inefficient supply systems v;hich do not or cannot remQve 
harmful substances* such as bacteria, viruses,: heavy metals 
and organic chemicals irom the drinking water. Physical 
deficiencies were fovmd in fifty-six perqent of the 969 ' 
systems studied; in the Community Water Supply Study (CWSS).*? 

Individual tap water samples were taken during t^^ 
in 1970 and analyzed according to the PHS prinking Water 
Standards. Thirty-six percent of the 2, 6Q0 samples con-^ 
tained one or jnore bacteriologicax or chemical constituents 
exceedi ng the limits. Nine percent con tained bacteriologi-^ 
cal con1Eaiid:na1:xon -evidencijiqLl^ dang erous quality 

of water. Thirty-six percent jaxceeded at "least^pn]S^"af-4:^he 

cheinical limits • Eleven piarceht exce^detMAe-^ 
organic chemical limit of 200 parts per billion. 

A potential^ problem exists with bacterial contamination 
as public distribution and treatment facilities becqme older. 
Bacter^ia can^enter_a:t the source of the water supply '^or^ 
later in the distribution systems;- Case^ of system jEai lures 
and the" resultant outbreak of water borne diseases show the 
lack of -adequate treatment facilities and their maintenance. 

In Riverside, Carifprnia (in 1965) 16,,.0aQ people were 
affected by ah epidemic of acute gastroenteritis in which 
seventy people were hospitalized and three died.^^ Another 
attack of gastroenteritis occurred in 1968 in Angola, New 
York because ot a failure in, the disinfection system. The 
tovm uses the same lake for sewage and drinking water. 
Other cities such, as Buffalo, New York and Fall River, 
Massachusetts have frequently instructed their residents to 
boil all their drinking, cooking and washing water because 
of bacterial pollution. 

Other than the deterioration of water supply facilities, 
a potential health hazard exists in the water pollutants 
which cannot be removed by regular processes. Three types 
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of these pollutants are viruses, heavy metals and organic 
chemicals. Viruses can survive chlorination processes 

. better than vegetative bacteria. The occurrence of v/ater- 
borne .hepatitis indicates the potential danger of such epi- 
sf ode's if conditions favor the virus population. A total of 
53 waterborhe outbreaks of infectious^ hepatitis were , , 
reported in the literature in this century, A recent , 
e^^ample happened xn 1969 in'' Worcester , Massachusetts when 
-sixty percent ojf^the Holy Cross College' football team was 
stricken with infectious hepatitis as a result of ineffec- 
tive cross-connection control procedures. Better tech- 
niques of water treatment are needed to insure eliniination 

-of--vd-ruse s--f rom-d^^^^ water .5 ^ — - 

IV. 3 Toxic Substance s_ 

Heavy metals such as lead and mercury constitute 
another health hazard to center city residents. To:iic 
effects occur from an accumulation of the metals in the 
body resulting from exposure to excessive amounts (in air, 
.water, food and/or paint). More cases of lead poisoning 
have been discovered in older sections of cities than else- 
where.^^ Although the larges.t source of lead exposure is 
probably lead based paint the existence of lead concentra- 
tions in drinking water must also be considered a severe 
problem. 52 iphe major problem with heavy metals in water 
treatment processes is removal difficulties. Existing pro- 
cedures are not always effective in removal of these 
substances. ^ 

The addition of organic chemicals such as DDT to water 
resources is growing in frequency all the time. Newer 
chemicals are being, developed and added to the environment^ 

— whi-le~JJie_eJ £f ect of these chemicals has not been fully 

— ^anal^-zed-4:o Tdeiierm ine their "^tg xrciiry-^^ 
i^ PCB' s (polychlbrinated biphenyl¥)'~wTii^K^a're^sed- i^^ 
industrial coolants. It is. estimated that about 300,000 
gallons per year of PCB materials are presently used" by 
Michigan industries and that there is a potential rqarket of 

-^bQ,ut_p_ne mjjJj;On_gallons per year. 53 *Most of this Is 

dmnped in waste ef f Kents^ intorre;^^^ 

research needs to be done on the enviromnehtal and health 
effects of these new chemicals as v/eli as better methods 
of ^removing:-thfim- f rom^ drinkin^^ 

-IV. H Control of Jvater Pollution 



The Environmental Protection Agency represents the 
federal government's role in the abatement of water pollu- 
tion. It offers central administrative support to the 
individual states in, the establishment of their own 
standards. Pollution controls on interstate and navigable 
waters can be directly enforced by EPA. There is a Federal 
system of "matching grants" to municipalities for the 
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construction of y/aste water treatment works. Recently a 
bill to set minimum national ^st^andards for drinking water 
was- passed. The present laws will be reviewed along with 
three which are now before thej^lagislature. 
^ The Federal laws to abate water pollution follow two 
methods: '(1) That of an enforcement conference^ and (2) 
* that of construction grants for waste treatment plants. Both 
of these are in conjunction with the states. Direct Federal 
responsibility exists for interstate and navigable waters 
and also for cases where the intr^r state sale of shellfish 
suffers from pollution • Only if a governor or state agency 

r equests the assistance may the Federal gover nment t ake 

action for intrastate pollution • For example ^ the confer- 
ences on the Hudson River began in 1965 because of requests - 
from the governors of New York and New Jersey and 'also 
because survey studies * showed interstate pollution-.' 

The idea of enforcement conferences to end water pollu- 
tion began in 1956^ with the Federal Water Pollution Control 
Act. After hearing testimony from the polluters recommenda-- 
tions are made along with a clean-up schedule. The states 
are given the responsibility of enforcing the recoroihenaa- • 
tions. ^ After more hearings and warnings v/jLth six months 
time lijnits the polluters may be taken to court by the 
F,ederal government. This is a long and complicated process. 
Since the 1956' Act/ 59 conferences hav<s been initiated and 
none of these has. ever been officially "closed." Ihstead> 
they have been reconvened several times, the Potomac Confer- 
ence at least five times. Up to 1971, only fgur cases had 
proceeded to the hearing board stage and only one had been 
taken to court. The suit against St. Joseph, Missouri began 
in 1960 and has not closed yet. 54 

In an attempt to expedite the enforcement proce'dures, 
the Water Quality Act of 1965 provided for the v/ater quality 
standards program. This Act requires the individual states 
— t-Q-^r- aw- tJieijcL-Pvm standards / whi ch when approved by EPA^ 
become the Federai-state standardsT ~Thg^rD:cedure-=€or -the — 
standards program involves three steps. First, the states 
hold public hearings to set stream classifications for 
waters 'within their boundaries. ' This is done according to 
the use^of the water, e.g. swimming, boating, etc. Second, 
the appropriate criteria are set to -meet the^lassificatioas 
of water usage. For example, tha ,criteria for coliform 
bacteria might be a permissible level of 10, 000 organisms 
per 100 milliliter in a public water -supply and a maximum 
level of 1,000 per 100 ml in water used for body contact ^ 
recreation. The third step of the procedure is the setting 
of the implementation plans. This is a schedule for actions 
to be taken by the polluters to enable the waters to meet 
the Federal -state criteria/ The schedule might include 
dates for planning, starting and completing the construqtioh 
of a municipal waste -water treatment_plant. The enforcement 
procedure for the standards program rests initiaTly with the 
states. But if the polluters are not meeting* their schedule 
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in the standards (most of the final compliance dates are 
:prior to/ 1975) EPA may issue a /ISO day notice. This gives 
the polluter six months to agree to voluntary action or be 
taken to court. 5*^ 

-The most recent law. The Water Quality Act. of 1970, 
includes a section on the control of oil pollution placing ^ 
this problem \inder Federal authority. Fines of up to 
$10/000 are required for discharges of oil from , vessels, and 
bh^shore or, off -shore facilities. The owners or operators 
responsible for the pollution are liable for up to 
$14,000,000 for the cost of the damages and removal of the 
o ilT^ ~" 

Federal water pollution abatement through grants for 
the construction of waste treatment plants began in 1956 
when funds were first authorized; More funds were aiathorized 
in 1965 and in the Clean Water Restoration Act of 1966.^ 
Under the present law, grants between 30 and 55 percent of 
the approved construction cost are available from EPA. 
Since 1957, the Federal government has P§id considerable 
amounts of money for "treatment plants. In theory this 
helps abate industrial pollution because industries may pay 
to hooic up to municipal plants to allow treatment of their 
effluents. Federal grants for manpower training to schools 
and scholarships to individuals for training in water 
quality ±echnolo^gy_ are also a-vailable. Funds are also 
prbvideH for regional planning agencies which draw up the 
implementation programs. 

An anti-^polloition tool that was already in existence ^ 
bxat not being used as such is the Rivers and Harbors Act o*f 
1899 (Refuse Act). It provides for fines of $2,500 per day 
for discharging refuse or waste, except municipal sewage, 
into navigable v/aters without a permit from the Army Corps 
of Engineers. The lav7 was brought back into use jja 1970 by 
an executive order. A pemit program was instituted to be 
run jointly by 'the Army Corps of Engineers and The -Environ- 
mental P rotection Agency. The states are also giyen a say 
in whether h ^ermit-^rs^-to-be^ lssued^oi^ de nied ^nt il^he 
discharge receives treatment. One unique provision, of^the 
law is that any person who '"gives information which "leads to 
a conviction" is entitled to one-haTf the fine. The Act has 
been tested in a court and found to be a useful tool against 
i5nlu€H6rlzed'T'drscharges . ^ _ .1 _ " ' 

Presently the permit program is being held up because^ 

of a court case (Kalur v. Resor, December 1971) which^says 

that an environmental impact statement must be filed for each 
permit issued. Section 102(2) (C) of the National Environ- 
mental Policy Act requires "all '^agencies of the Federal 
government" to prepare environmental ^impact statements on 
major actions significantly affecting the environment. 
Congress did not intend section 102 should chatnge existing 
agencies that "already have important responsibilities in^ 
the: area of environmental control." The Council on Envirpn- 
mental Quality issued guidelines v/hich limit exCTiptions from. 
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the 102 propess to "environmental protective regulatory 
activities taken or concurred in by" EPA, But NEPA itself 
-contains no specific guidance on this point. As a result 
the Federal district court's decision £n the Kalur case 
has held up the permit program established under the Refuse 
Act, There is now a backlog of over 20^000 permit applica- 
tions on existing refuse discharges which are awaiting ^ 
further decisions ,57 

The most .recent method to control pollution is the idea 
of effluent limitations which is part of the proposed 1972 
amendments to^^the Water Pollution Control Act, Effluent 
limitations are a more direct means of enforcement than the 
stream water quality standards> because they* are easily 
applied to a specific polluting discharge. The, new bill 
would require, by January X, 1976, efflue^t limitations "of 
the best practical control technology currently available •"58 
The bill even goes further to say that there shall be no 
discharge of pollutants by January 1, 1981; or else "limita- 
tions consistent with the best available demonstrated techr 
nology, "59' Publicly owned treatment works existent on 
January 1, 1976, or those approved for construction prior 
to June 30, 1974 , must meet effluent limitations based - upon 
a defined secondary treatment, 60 This difference between 
public and private sources was made in recognition that they 
generally have different types of effluents. If a private 
discharge is put into a public treatment system, provisions^ 
are made for^te'pre treatment standards, " 

The Federal and state governments will work together to 
establish the effluent limitations jcegulations along with 
the best "practicable" and the best "available" techniques. 
The economic, social, environmental and technological 
effects of achieving or not' achieving the effluent limita- 
tions-' and the goals of no discharge by 1981 are expected' to 
be considered. This will be in a report to Congress by ^the 
National Academy of Sciences and the National Academy of 
Engineering which is due two years after passage of the bill, 

' How doe^s this bill relate to past legislations? First 
of a ll^_^he JWater Qjaallty .Standards^ program according to 
the 1965 Act ^iIX stiTl be cohtime'd'^^'unle^ 
inconsistent witH the 1972 Act," The effluent limitations 
can be made more stringent if they ^re found inadequat^ to 
meet the water quality standards Qf the 1965 Act, Secpndly, 
the_2lefjase_Act_Pem be changed. Under ;this 

bill there will be more Federal-state cooperation in issuing 
Federal permits.. Mojsfe of the enf orceament burden will ibe 
upon the states. The Federal government can only deny a^ 
permit if the discharge will affect the quality of the 
waters in another state. Overall, the enforcement proce- 
dures will be based upon discharge permits -and effluent 
limitations with fines and/or jail sentences instead of the 
old conferences and 180-day notices. 

The comprehensive new bill includes many other provi- 
sions. One calls for "user charges" v/hich industries will 
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pay for their use of a waste water treatment plant according 
to voliHtie and strength of effluent. Public participation 
will be in .the form of "citizens suits" against any person 
or i)erspns in violation of the effluent limitations. Grant 
money i§ included for the construction^of new waste treaty 
ment plants for amounts from 60 .to 75 percent of 'the cost/ 
depending on the staters share. Eighteen billion dollars 
for* fiscal years 73-75 is asked for in the proposed law for 
the purpose of" construction grants. Loans to small business 
concerns for water pollution control facilities are author- 
ized in the bill to be made when the small business needs 
assistance. The Attorney General will "make a study of the 
feasibility of establishing a separate court or court system 
haying jurisdiction over environmental matters." An 
Environmental Financing Authority (EFA) will be established 
tandera^ the supervision of the Secretary of the Treasury. The 
EFA will help , the state and local governments in the financ- 
ing of their share of the construction of waste treatment 
facilities. * - 

The proposed Marine Protection and Research Act of 1971 
provides for a permit system run by EPA to control ocean 
dimtping. The Federal controls will be applied at the^ 
loading dock. No owner of a vessel may load waste which is 
to be discharged in ocean waters unless a permit has been 
obtained from EPA and the Coast Guard is notified of the _ 
exact dumping •location. The peannits are issued only if EPA 
concludes that the discharge of stich waste in any ocean 
waters will not damage the ecology of the marine environ- 
ment. The wastes which are included in this Act are dredge 
spoils, sewage sludge, solid waste, industrial wastes, con- 
struction debris and radioactive wastes. The area covered 
by the "ocean waters" is both the territorial waters within 
three miles of the shore and the high seas adjacent to the 
territoral waters as far as twelve miles outi 

There are proposed amendments to the Public Health 
Service Act which will provide for the establishment by the 
•Federal ^ government of certain standards pertaining to 
drinking water and its. sources. The bill provides for 
minimum national standards which will be implemented and 
enforced by the state^^and Ixrcal governments. These proposed 
standards for the minimim quality of water allowable f or^ 
drinking in the U.S. will include the maximum permissible 
levels for any chemical, biological, radiological or other 
-contaminants.,^ Bef ore these standards, the Federal govern- 
- iTient-onl-y-had:«aj^^^ 

^state carriers . The new law^wilTr^liLw^^^ 
action when the states f ai-l to do this.._A_hea^riiig^ board^ may 
be called to examine the problem and to make recommendations. 
The violaters then have six months to one year to correct 
the drinking water contamination problem before, the matter 
is referred to a court. Technical as well as financial 
assistance will ^be provided by EPA for State and local 
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agencies in need. These amendments are still in Congres- 
sional subcommittees*^ for discus^%on. 

Provisions in the Federal water pollution laws will not 
affecfthe residents of the center city as direct generators 
•of. that pollution, but the residents may take action against 
the polluters. Under^ the Refuse Act of 1899 citizens may 
act as informers against industries which ara discharging 
wastes without a permit. Employee protection is insured for 
any citizens acting as informers against their own employers 
for violation of anti-pollution laws. The informers are 
entitled to one-half of the imposed fine. Under the pro- 
posed 1972 amendments, citizens may sue public and private 
violators of the effluent limitations. 

Municipal governments are responsible for the pollution 
caused by publicly owned waste treatment facilities, com- 
bined or separate sewer systems, and urban runoff. If they 
are presently found to be violators of the Federal-state 
water quality standards program, EPA first gives the states 
an opportunity to take action. When the state pollution 
control agency doesn't do chis, the Federal government can 
call an enforcement conference or issue a 180-day notice to 
the municipality to abate the ^pollution. The usual route 
followed today is to issue a 180-day notice. During thg 180 
days an agreement may be reached on a program for pollution 
abatement. If not, the court will hear the case and makes 
its own recommendations. The polluter can then be fined or 
imprisoned for contempt of court. 

Under the present law municipal governments are eligi- 
ble for construction grants between 30 and 55 percent of* the 
cost to treatment facilities. The remaining cost must be 
made up on their own (45-70 percent) at the expense of other 
much needed city programs. ^ 

ment. By January 1, 1976 all publicly jwned treatment works 
must have secondary treatment for their effluent's. When EPA 
determines a municipal plant is illegally discharging, the 
state agency is given thirty days to take action. EPA will 
then issue an order to the polluter or take him to court. 
Federal enforcement action can be in a civil court, for a 
fine of $10,000/day of violation or in a criminal court for 
penalties up to $25,000 per day of violation and/or one y^ar 
in jail. - ^ / _ 

Besides a faster and more direct means of enforcement, 
the new law would provide for construction, grants of between 
60 and 75 percent of the cost for waste treatment works. 
This leaves only 25 to 40 percent of the cost. up to the 
municij al_ governm ent. Federal money^ will also be provided 
for comprefi^siv^~pl^Tin±ng^ by regional oKJlatersiXtA______ 

agencies (75\ to 100%)^.^ - _ 

The passage of the Safe Drinking Water Act will mean 
enforcement of standards upon municipal water supply systems 
Municipal governments will have to pay to upgrade their 
present systems and efficiency of treatment, or, pay to 
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build all new systems. Federal money ^ and technical assis- 
tanqp is offereH to the municipalities to *help meet condi- 
tions" of the Act. 

The proposed legislation may have direct effects upon 
certain industries. Building and highway construction will 
have to provide for sediment control programs which will 
increase_ construction costs. The cost of sediment control 
for housing construction programs is estimated at between 
$100 and $150 per structure. A total investment in this is 
estimated by CEQ for 1972 to 1980 to be $900 million. 61 

Industries which discharge v/astes into interstate and 
navigable waters are presently subject to the same controls 
as municipal waste treatment plants. They must comply with 
the 1965 Water Quali"^y Standards Program or be given- -a. ISO- 
day notice and then taken to court. The industry may be 
found discharging refuse without a permit and be illegal 
under the 186? Refuse Act. If found guilty.,^ the polluter 
must pay $2500 per day for the violation. , 

The new law will clear up the procedure to define dead- 
lines for achieving certain effluent limitations. They are 
the "best practicable methods" by January 1, 1976 and no' 
discharge or the "best available methods" of treatment by 
January 1, 1981. Enforcement of the law will rest with both 
state and Federal authorities. Federal/action could take 
one of three approaches: court order, civil, proceedings or 
criminal proceedings, ^e choice "presented" to the 
industry is _to pay for the pollution,. controls or to pay 
court fines, plus the pollution controls if found in viola- 
tion. Possible fines of $25,000 per day of violation are 
provided in the law. - 

The mobile sources v/hich cause oil pollution are now 
liable for the costs of damages and clean-up under th6 1970 
amendments. This method will probably continue under the 
new prdp'O'serd law. The choice for— the— oiJLJb ransporters is to 
pay for safer vessels or to pay for the high cost of the^ 
damages v/hich^ their pollution imposes upon the environment. 
The vessels which would dump refuse into the ocean (harbors 
and bays) will have to receive permits if the Marine Protec- 
tion Act becomes law. The permits would only be allowed if 
EPA determined that the dumping would not damage the marine 
ecology. 
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FOOTNOTES 



I. (1) Domestic sewage and other oxygen demanding wastes; 

(2) Infectious* agents; (3) Plant nutrients, particularly 
nitrogen and phosphorous; (4) Organic chemical exotics, 
particularly insecticide, pesticide and detergents; (5) 
Other mineral and chemical substances from industry, mining 
and^ agricultural operation; (6) Sediments from land erosion; 

(7)^ Radioactive 'substances; Heat» FromHpch, .p. 26. 

1 2. Coliforin bacteri^^^ group, of bacteria ofte^n found in 

human wastes and their existence in the water indicate^the 
possibility of finding more. ^ , 

3. U.S. Department of the Interior, Federal Water Pollution 
Administration, Proceedings pf the Conference in the Matter 
of Pol lv tion of the Interstate Waters of the Hudson River 
and rt3 Tributaries—New York, New Jersey , 3rd Session " 
(Newari^, New Jersey, 1969), pp. 27, 81-85. 

4. David T. Beale, et al . Pollution Control bn.^^^he Passaic 
River; A Report by the Center for Analysis of Public Issue s 
(Princeton, N.J. 1972) , p. 22. ' ^ ' ' ~" — 

5. U.S. Department of the Interior, Hudson River Conference, 
p.. 87. . 7— ^ — 

6. Ibid. , p. 34. 

7. Ibid. , p. 66. Data tables, maps and. graphs are given in 
Appendix B. ) ' ' ' 

8. Eutrophication is the tendency of a body of water to 
fill up with debris or algae and degenerate into" a swaiup. 

9. U.S. Department of the Interior, Hudson River Co nference, 
p. 33. ^- ^ 

10. One microgram per liter (ug/1) is equivalent to 10""^ 
grams per liter 

II. The Second Annual Report of the Council on. Environ- 
mental Quality (1971) , -p. 196. 

12. Public Health Service. Drink ing Water Standards, 1962", 
PHS #956 (196C), p. 45. ' f 

13. Boston Trace Metal Analysis (unpublished data 1972) and 
. The Boston Globe (July 25, 1972). 
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14\ Le-land J. McCabe, "Trace Metals C'dntent of Drinking 
Water from a Large System," Sympcpsimn on Water Quality in 
Distribution Systems , (Minneapolis: American Chemical 
Society, 1969). / . * / * ^ . 

' 15. U.S. Congress, House, Coiflmittee on Interstate and 
Foreign Commerce, Bureau of , Water Hygiene, "Coimnuriity Water 
Supply Study: Analysis of National Survey Findings," Safe 
Drinking Water (1970) in Safe Drinking Water Hearings ,^ 
before the Subcommittee on Public He^alth and Environment 
of the House Committee on Interstat.e and Foreign Commerce 
(May, 19':7r>, pp. 180^-307.^/ 

16. _ Ifejd. , James H. McDermott, pp. 176-177^ , , 

17. Allen V. Kneise, "Lectures on^the Political Economy of^ 
Water Quality Management," lecture presentedat the Univer- 
sity of California, Berkeley^ Spring (19T1) . 
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19. Gladwin Hill,. "Our- Troubled Waters: The Fight Against 
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27. Ibid. , pp. 29, 50-54. ^ ' ^ ^ . 
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29. Combined sewers exist when yWste water pipes are con- 
nected to stormwater pipes and they form one sewage system. 
When the system is overloaded by stormwater s, it overflows 
or bypasses the treatment pla^it and dumps raw, or partially 
tre^ated wastes into the receiving water. 
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SECTION V 
SOLID WASTE^ 



V, A Jntroduction • 

The most visible of urban environmental problems is 
solid waste. Streets and alleys are cluttered with garbage / 
trash/ worn out appliances and furniture and frequently, 
abandoned automobiles. Residents of the inner city, of ten 
feel that solid waste is the most significant urban environ- 
mental problem. Inadequate sanitation and garbage removal 
were named as significant grievances by. the residents of al- 
most half of the cities surveyed by the National Advisory 
Commission on Civil Disorders. In 1968, solid waste genera- 
tion in urban areas , exceeded one billion pounds daily. 

The problem is growing: incinerators cannot be built 
because oi. Lr pollution requirements; landfills must move 
further away from cities thus increasing hauling cost; water 
pollution and dumping requirements are becoming more strin- 
gent thus eliminating presently used disposal methocfs. Most 
importantly/ patterns of consumption are changing? Papery 
wood,, plastics and glass are all being consumed in eve^ 
increasing quantities. An average urban -resident generates 
5.72 pounds of solid waste per day.l By 1980, this figure 
is expected to. rise to almost eight pounds per day .2 

v. B Inner City Solid Waste 

Inner city solid waste problems are more pronounced than 
those of "^the urban area as a whole. High population density 
in conjunction with housing conditions and community economic 
and educational levels tend to accentuate the problem. Lack 
bf community recreational facilities force children to play 
ift streets, alleys and vacant lots, whj)s^ proximity to solid 
waste. ^accumulations cause exposure to rats, vermin 'and: rot- 
ting food. Containers are easily knocked over giving rise to 
broken, glass, scavengers "and waste screwn all over the area. 
Abandoned appliances, furniture- and automobiles become -play 
toys for children and breeding places for roaches ,\rats and 
other pests., * , • 

In order to better understand inner city solid waste 
problems a case study of Wilmington, Delaware will be pre- 
sented. Wilmington is a typical Northeastern city evidencing 
most urban problems, but on a smaller ,^ somewhat manageable 
scale. Poverty, housing abandonment. Model Cities grants and 
urban renewal are all part of Wilmington's character. Solid 
"waste problems are also a part of that character. In order 
to discuss the solid waste problem of Wilmington, four subject 
areas will be considered: solid waste generation and collec- 
tion, abandoned automobiles, street cleaning and special pick- 
ups (used appliances, furniture, etc. too large to be handled 
during regular service) . 
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V>B.,1 Solid Waste Generation and Gol-lection. 



"■ WiOinington is- divided late 3.6 ro utes for routine trash 
collection. All routes are traversed twice weekly, either 
Monday and Thursday or Tuesday and Friday. Wednesday is left 
as a bad weather makeup day or for special pick ups. Route 
size is based upon equivalent nuinbers of dwelling units in 
each route. No allowance for density considerations is made. 

Data representing 35 weeks of collection during 1971 was 
collected. " (Originally data for the whole year was collect- 
ed. However, all data sheets containing Wednesday pick, ups 
. were disregarded. This was done to eliminate any pos^'ible 
bias that might be caused by water soaked waste.) The unit * 
of measurement was a truck load which represents 20 cubic 
yards of compacted refuse. All refuse was collected in trucks 
of this type . Each day^ drivers reported the number of loads 
collected. Number of loads, collected weekly rangfed from 3.04 
to 4.86 with a mean of 3.78 and a variance of .2125. 

The Census Bureau poverty map3 according to the 
1969 census was imposed upon a mop of the 
collection roures m Wilmington. Accordingly., collectipn 
routes were classified in one of the following f our categorr^ - 
ies : ^ 

!• Contained Entirely within poverty area. * 

II. Contained Predominately within poverty area. 

III. Contained Predominately outside of poverty area. ^ 

IV. Contained Entirely outside of -'poverty area. 

Collection routes in their respective categories are shovm 
in Table ~ ~ ' , 

The difference between means for Groups l" and IV was 
statistically significant. ^ This implies that refuse .genera- 
tion per poverty area routes was significantly greater than 
refuse generation per non-povexty area route. Combining 
Groups II and III and then comparing with IV yielded no sijni- 
ficant difference. This implies that refuse generation .per 
routes contained partially in the poverty area did not differ 
from refuse generation in routes £otallV outside the poverty 

^he comparison of means, of il and III versus I yielded 
significant differences .5 This infers that generation in . 
totally contained poverty area routes is significantly larger 
than generation in partially contained poverty area ^routes 

The inferences that can be drav/n from the data "serve to 
r'einforce the concepts presented earlier. Eirst, there is a 
significant difference in the ampunt of refuse generated be- 
tween inner city residential refuse routes and other residen- 
tial routes. Second, since routes are based on approximately 
equivalent numbers of housing units, the acciOTulations of 
refuse at any one time ^re necessarily larger in the inner 
city. When this is com^unded with the inner city character- 
istic of high density, E&robably the cause of the higher 
generation^, this\accumulation problem becomes acute. In 
this context, containerization be.comes an acute -problem. 

61 



75 






.,.,-1- -"T. 







^ iit> 


^ ^ : . X 












Koute 


Average 
Londs/Heek 


r _ 


sv^^":"^Aver«gei|':5;'S 


; ^Soute:- - 


' •■Av!er«ge;:->- ■ 
fXioiaidi/Heek 


















<I> -i^-T 


■ 3.6€ 
3.5$ 

. 4.1« 
3.56 
4.06 

" 3-27 
4.39 
4.56 
4.74 
4i^6 


B>-3 

B-6 

A-9 

A-Il 

B-11 


4 *38 
3i54 
3^65 
3.63 
3.54 

I s 


Ar.6 ^ 
A-8 • 

B~iO ;• 

- * _ . - - 1 


;.^.-/>3^^r 


fe-^i?4ii^S| 
\ -A-T:/ 


{ ■ ,>'^^:43l^- ; 

r;v..: .-^J^m-x' - 

■ r> -3-^:31- ^ 
K -^- " :3-.40: ^' 

; -3^23; \ 




















4.24 
3.99 




f « ^ 4 






Br-iS 


• ■ • 3V$l,c 



•1 



» 4 ♦OSi varianc:e 

I wi « 3 •74? variance 

3*75; variance 

« 3^'54; variance 



« .2398 

yas not calcxilated 
\^as hot calculated 



ERIC 



Larger acciiinul-a^^ of refuse proximate to .mo^re_, people 
necessarily implies that containers used in the inner city 
must be larger^ stronger and more accessible to the local 
residents. 

V,B.2 Abandoned Automobiles 

\_Jgn2ffie -period -July 1,. 19.70 to June 30. 1971, 958 aban- 
doned automoBiT-es were removed from the streets^ 6^_i?j,lml:nq ton , 
Monthly totals ranged from 40 in December 1970 to 147 in July 
1970.. In a random 5^ample of 100 abandoned cars,. 72 Were 
found to have been abandoned within the Census Bureau poverty 
area.. In other words, the probability of having an abandoned 
auto in the poverty area was^ 2.67 times as great as having 
one in another city location.- 

The^city does^not incur any direct costs due to the 
abandoned auto problem. However, siibstantial indirect costs 
are involved. First, the police force must ticket all aban- 
doned autos and notify a private towing contractor to have it 
towed av/ay. Second^ abandoned autos serve as a breeding place 
for rat's and other vermin whose control often becomes a muni- 
cipal responsibility. Third, disposal of the abandoned auto 
eventually ends up as a city responsibility after all .salvage 
has taken place. F,inally,^ it was estimated by city officials 
that a three day to two week lead time exists between contrac- 
tor notification and vehicle^ removal. During this tiipe traf- 
fic is obstructed, children use them for playing areas and 
the visual aesthetics of a neighborhood are severely impair- 
ed._ Although' not direct or even tangible, these are signifi- 
cant costs to be borre by the city. • . ' 

V.B.3 Street Cleaning 

Depending upon parking regulatibns, Wilmington utilizes 
either manual or mechanical means^ for street cleaning. Manual 
routes are located predominantly (12 of 16) within the Census 
Bureau poverty area. In contrast, mechanical routes are pre- 
dominantly (15 of 19) ^ocated outside of the poverty area. 

Data' was collected for the months of April and May 1972. 
Frequency cf service, total miles traversed, and^tons of re- 
fuse collected were recorded. The statistic 

xons X frequency of service 
miles 

*7as calculated for all routes. In both manual and mechanical 
routes, no significant difference was found between non-poverty 
area and poverty area routes. Ths same was true for total tons 
collected, tons per miles and frequency of service. (Due to the 
different technologies employed, differences between manual and 
mechanical were not evaluated.) In other words, the streets are 
jus-t as dirty in the poverty areas as outside of them. 

In our opinion, additional data (this study was baser! on 
only two months) would indicate a differential impact on the 
inner c^ity./ i.e. streets located in the poverty area would 
generate more refuse and require a greater frequency of service. 
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V^^B> 4 , Special Pickups 



~ OTd furniture/ broken^appliances, or any other refuse 
too large to be easily handled during scheduled roiites is 
classified as a special pickup* In order to have this refuse 
rertMDved, a resident must call the Department of Public Works 
and request removal. Contingent upon their availability, 
trucks are dispatched to collect the refuse. 

A random sample of ten days during May-June 1972, indi- 
cated -35 4--requests for .pickup; were called in.. Qj^ these, 156 
or 41 percent originated in the inner city. Lead time between^ 
call in and eventual service was estimated to be One week or 
less . 

The existence of special pick up items oh inner city 
streets and alleys precipitates many of the same problems 
associated with abandoned automobiles . They serve as breed- 
ing places, for rats and vermin. They become play toys for 
neighborhood children v;ho lack recreational f aci^lities . Sca- 
vengers dismantle and remove the salvagable components leav- 
ing tiie valueless shell strev/n over the street.; Finally, 
aesthetics of the neighborhood are severely impaired, inflic- 
ting possible psychological ham upon the resid.ents. 

# *" ~ ' -- — - - _ _ 

The Inner City Solid Waste Problem 

To understand why the inner c3?ty has acute solid waste- 
problems, one must delve into its character ^ beteriorating 
physical -plant combined v/ith high density conditionis are the 
basic problems. The generally lower socio-ecdnpmic status of 
the residents serve to magnify the problem. Streets crowded 
with automobiles not only produce significant,' air pqllution 
but also seriously hamper the movement of coliection vehicles. 
Hampant crime imparts fear to residents and inhibits neighbor- 
hood cooperation in the solution of neighborhood problems ♦ 

Noomerous frustrations with urban life manifest themselves 
in solid waste problems. The existence of vast amounts of 
substandard housing provide little incentive^ to keep streets, 
^alleys and back yards free from debris . Lacjk of education and 
^opportunity serve to further destroy these incentives. 

Conditions dictated by economics magnify the problems. 
Eating habits based on below poverty level incomes create 
food wa^stes, as residents are forced to purchase cheaper, low- 
er quality food ^stuffs. Dilapidated furnit^bre and worn out' 
appliances become more prevalent as residents cannot afford 
to maintain the old or purchase new household wares. 

Decreasing city tax bases and increasing demand for city 
services, especially among poverty communities, can result in 
cut backs in collection frequency or street cleaning. Refuse 
that v/as collected bi-weekly may now only be collected weekly. 
Accumulations become more severe. The ultimate result is 
more refuse in streets and alleys proximate to residents who 
have neither the means nor^he incentive to deal with the 
problem . 




Inner city solid waste problems form a vicious cycle • 
iPlje presisnce of solid waste in the streets, alleys and halT-~~ 
ways precipitates more litter, more collection pirobtos. As 
Gollection lags behind generation, the problem magnifies ^ 

Solutions to inner city solid waste problems must im- 
pinge ditectly on these sources. Collection must be made 
more efficient, more frequent. (Some areas of New York City 
have collections daily while others only have it weekly.) 
Systems that provide incentives to both manufacturers "and.- 
gonsumers must be developed. Better housing, higher standards 
of llving_and education must also be made part of that system. 

In suiranary, -theTpl-Iowihg conclusions about inner city- 

solid waste problems Tuay be drawn: "~ 

f Solid waste generation in the inner city tends to 
be larger per route of approximately equivalent 
housing units than generation in other "parts of ' 
the city. ' ' 

• Due tQ increased density, lack of recreational 
facilities and the increased generation rate, ^ 
accumulation and "containerization problems in 

the inner city are especially acute. 
m The frequency of abandoned cars in the inner city 
is much larger than in other, areaj of the city . 

• Generation of special pickup refiise is dispropor- 
tionately higher in poverty areas than throughout 
the remainder of the city. 

• Processing and disposal of inner city solid waste 
constitutes a significant city government problem. 

V.C Health Hazards 

Quantitative understanding of solid waste/disease rela- 
tionships is non-existent. Therefore, a discussion on health 
effects must be very general and qualitative in nature. The 
health effects of solid waste in the inner city can be divi- 
ded in two general categories:' direct and indirect. 

Direct health effects can be illustrated by the presence 
of rats and other vermin in the inner city-. It is estimated 
that between 60 and 90 percent .of all rat bites occur in the 
inner city.^^ Solid waste accumulations serve as breeding 
places for disease carriers such as rats, flies, mosquitos, 
and others. The presence of these household pests precipi- 
tates the use of pesticides in order to control them. 

The disposal of solid waste pollutes the air and water. 
Incineration releases noxious gases and particulates in the 
air. Waste dumped into wateirways destroys plant and animal 
life. Sanitary land fiUs and open dumps can result in meth- 
ane generation ,and contamination of ground and surface waters ^ 

Solid waste accumul actions are also fire hazards. The 
Direntor of Environmental Services of the District of Colum- 
bia, ^ames P. Alexander, testified before Congress that Opera- 
tion Clean Sweep resulted in fewer fires. 
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KSallyv the -psyclioXo^^^ inipact of _ inner city solid 
waste is stibstantiai. The presence of poof liousiiig anS^'the 
•Accumulation of solid waste are obviously interrelated. 
Frustration over environmental conditions can lead to crime, 
and withdrawal from community efforts to, improve the neigh- 
borhpod ehvirpnmenti This can result in further deteriora- 
tion"^rid'"cibandonment . 

V.D The Impact of Solid Waste Legislation 

Solid waste legislation has been primarily directed to- 
ward the development of solid waste management techniques and 
-proydding^technical and financial assistance to solid waste 
management agencies • The iMjor^tmpaet in the^jl nner city has 
been in the funding of demonstration grants and providing 
technicaL assistance. 

In reality,^ there are no solid waste standards. .EPA 
programs are gearfed \ta having local goverrunent improve their 
, solid waste mana^gement. New collection vehicles and systems, 
programs . in containerizatipn and training programs have con- 
stituted the major ttirust of EPA action . ^ 

Federal programs in the inner city have made scire short 
term impact upon the solid waste problem.^ Using EPA techni- 
cal assistance, the city of Cleveland, Ohio was able to save 
$3 million by improving the efficiency of the waste collec- 
tion system. Certain containerization demcnstratipn ^grants 
haye -had consider^le success. Plastic bags^ have been adopt- 
ed by some communities in ah effort to attack the container i - 
zatibn problem. Community a'ction programs, such as the 
District of Colun±>ia's Operation Clean Sweep have also been 
moderately successful in providing some short term solutibns. 

Other Federal action in solid waste has been to stimu- 
late recycling through tax exempt bonds. This permits pri- 
vate industry to^ finance recycling facilities with tax exempt 
industrial development bonds . The intended outcome of this 
program is to make recycling an economically competitive 
method for municipal solid waste disposal. This program 
would have direct benefits to center city enviroranents by 
easing the disposal problem now confronting many areas . 

Contemplated EPA actions in the areas of inner city 
solid waste include ^ 

1. Upgrading urban waste disposal services generally. 

2. Improved handling and storage of wastes in existing 
housing. 

3. Developing improved waste handling and storage 
methods in public housing. 

«• ^ 

4. Encouraging inner city businessmen to participate 
in refuse handling enterprise .^i 

5» Supporting inner city cleanup campaigns. 



In siiinmary, proposed EPA action will do much to attack 
the inner iity solid waste problem* The eventual cure, how- 
ever/ jwi-llL^ require some additiohai programs. It is not enough 
to rerhove ;:he waste generated. Rather, the character of the 
waste must; , change • Recycling must be economically encouraged. 
Biodegirada&Le products need to be developed. Consumption 
patterns mufet be altered. Above all, the conditions aggrava- 
ting the solid waste problem must 'be removed. This implies 
better educatj.pn and economic opportunities for center city 
residents and" removal of poverty as an urban characteristic. 
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FOOTNOTES 



1. American Chemical Society, Cleaning our Environment 
(Washington, D.C. : American Chemical Society, 1969),; p. 165. 

2. Richard D. Vaughn, "National Solid V7aste Survey and 
Interpretation^ "^ National Survey of Community Solid Waste ^ 
Practices (1968)/, p. 47. 

J . • • ^ 

3. Census Bureau poverty areas are determined by an index of 
five equally -weighted poverty-linkedC^haracteristics- 

1. Percent of families with cash incomes belpvf $3000*^ for 
previous year. , * 

2. Percent of children under 18 years old not living with^ 
both parents . 

3. Percent of males 25 years old and over with less than 
8 yeBir'^ of school (completed. 

4. . Percent of* unskilled males (laborers and s^ervice. 
^ woi^kers) aged 14 or 0ver in the employed civilian 

labor force. ^ 

5. Percent of .ail^ousing units dilapidated or, lacking 
some or ali^pltimbing facilities. 

After the index was developed for each tract, the lowest 
''economic qug^rtile wejre designated as poverty areas. There- 
f o re , 41 ^rcent of the special pickups generated were genera - 
te^^y thfe lov/est economic quarti le of the population ., 
(Sourci^ Maps Major Concentrations o£ Poverty m SMSAs of 
250,00Cror More Population , O.E.O. 19667^ 

4. p<.005,t = 3.30, 26 df . \ 

5. p<.01,t = 1.367, 20 df . 

^6. U. S. Environmental Protection Agency, Residential Solid 
Wagte Generated iii Low Income Areas , by George R. Davidson, 
Jr, ,r (Washington, O.C.i Government Printing Office, 1972); * * *' 

7. Council on Environmental Quality, Environmental Quality 
(Washington, D.C: Government Printing Office, 1971), p. 197.. 
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SECTION VI 




VI .A Introduction NOISE 

In a sense, the magnitude of the noise problem is propor- 
tional to the number of people whose lives are significantly 
degraded by noise ,1 Noise is defined as unwanted sound. 
Essentially, .sound can be described as, vibration in an elastic 
medlvmi. In ^analyzing center city-surburban noise differentials 

Lation characteristics such as age play a crucial role., 
lith y^ge there is a reduction in the decibel range which can 

leard. Both physiological and psychological factors deter- 
mine whether the noise is, "unwanted sound." It is necessary 
to consider individual perception in analyk.ing. sounds . • 

Often when measurements of noise a^^eS^akerX/ citizen per- 
ception is analyz.ed ifrom surveys in dif ferehtlpcales . Ke*- 
suit 9 are then cSmpajrcd to actual measurements which are moni- 
tored in the area. This gives an important comparison of 
annoyance and the actual intensity of the noise present in an 
enviroiiment . 

VI . B Noise Measurement ' ^ 

There are. various manners m which to measure noise. 
Sound 3evel, sound pressure level, sopnd; power, sound inten- 
sity ^ phons and sones are some of the terms relating to" noise 
levels. Noise can be measured in the total amount of afcous- 
tical energy (CaiSiating into the air per unit of time from a 
source. This is sound power , but the common expression for 
magnitude or level "of noise is .the d ecibel . Based on *a stan- 
dard reference value computed, using atmospheric pressure, the 
decibel, dB, is a measure on a logrithmic scale of the magni- 
tude of a particular quantity of noise. ^ 

The Ij-mits of the human listener in acoustic energy is 
between 2-20,000 hertz (Hz.)3. However, the human ear does not 
respond directly to energy, biat rather to the sound pressure. 
When sound enters the external, ear the aural reflex is^et ^ 
into motion by the tympani and ^stapidius, two small muscles 
in the middle ear. The e'^rdrum' and the three" bones of the, 
middle ear transmit vibrations to t)ie fluid fille^a" inner ear. 
Vibration of fluid sets up a complex of wave^ in £he cochlea 
v/hich exerts pressu?::e on the iiair cells uf the organ of corti. 
The auditory portion of the cranial nerve terminates at the 
hair cells. F2uid vibrations are coded into 'impulses which 
the brain interprets. Using the smallest sound, pressure tHat 
normal ears can hear, 0.00002 microbarb, decibel levels vjere , 
developed witiT this level bfeing th^. reference level of IJO 
decibel. Because the ear does, not respond to al3 ^frequencies 
equally,, scales were 'devised to relate to th.e^different^ensi 
itivity levels. To obtain a basis to measure ^he middl^^^^®"" 
quencies which the human ear best responds to, a weighted 
scale was developed reducing the effects of low ,and high fre- 
quencies. The ;sound level is said to be A-weighted. Thus} 
most common measureme^ics of noise are done in, units of ^ 
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A-weighted decibels (dBA) when concerned with the effects on 
people . 

VI.B.I Ambient" Noise 

Residual or ambient noise is the fairly constant lower 
noise level in an environment • Studies done by the Environ- 
mental Protection x-gency for the Report to Congress on Noise 
displayed varying degree of Ambient noise in 'environments ^ 
such as rural farms > small towry residentials , s.uburban resi- 
dential, and urban residential .5 These outdoor noise levels 
were collected and mean dBA levels computed for city, subur- 
ban and detached' housing Results point to a higher ^aedian 
noise level (73*0 (ffiA daytime, 65.5 dBA nighttime) in the 
city' than in the suburban or detached housing (50.9 dBA day- 
time, 44.2 dBA nighttime) .6 Irving Hoch pointed out in Urban 
Scale and Environmentdl Quality that outdoor noise levels in 
the central section of \arge cities are on the order, of twide 
tne perceived level in the residential areas of suburbia or 
small ^towns . *7 This doubling of perceived level indicates a* 
ten decibel increase. Residual noise levels in sxoburban and 
. rural areas seldom interfere ^with normal speech communication. 
However, in urban communities, especially the very noisy down- 
town urban residential areas., speech interference is frequent. 
In the study "Transpcrtati I oise and Noise from Equipment 
Powered by the Internal Go«l'U^ cion Engine" by Wyle Laborator- 
ies, types of communities were listed with corresponding 
16-35 dBA for wilderness anc. rural ro 56-75 dBA for vei^^ 
noisy central city areas during daytime hoiirs. Similarly, a 
Bolt^ Beranek and Newman ^±udy, reported even higher daytime 
noise ^Ifevels. (see Figure ^1)^ in yarious cities, particularly^ 
in areas ^with he^vy b,us and truck traffic 

^Ambient noise levels in the center city are higher than 
average residential levels. 5?he residents of center cities 
are ex|*osed to 30 to 40 decibels greater than residents of 
suburban or rural areas. The primary reason for the greater 
intensity is the concentration and combination of noise 
sources present in the urban center which are not present in 
^ suburbia. . A scudy done in Inglewood,^ California presented to 
the Subcommittee on Air and Water Pollution in 1972 displayed 
the levels of ambient noise for different environmental areas. 
• » • ^ 

y Centrax city residents are exposed to noise levels which 
combine residential, commercial and industrial noises. Other 
sources of noise adding to the noise levels of the qentral 
city are construction activity and traffic. Intensity and 

> types of construction (e.g., industrial and commercial rather 
than residential) are influencing factors on the noise J.evel. 
Intensity of traffic^ in the urban areas, including type of 
vehicles — trucks.,, caj. s, motorcycres, etc. --and quantity, per 
unit of time, also compounds the noise level. Studies, done 

in Canada by Thiessen and Olsen of the National Research Coun- 

> cil in Ottawa indicate that ambient noise in the urban 
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environment is distinctly higher than rural areas with a 
priinaTy factor .being motor vehicle noise. 

It has been establisned that the center city environment 
is definiiiely noisier than ''less densely populated areas of 
suburbia. There are many compounding factors to noise pollu- 
,tibn in the center city. Review of the general pollution 
L-^urces causing greatest noise levels in the center city dis- 
plays the complexity of monitoring specific noises. For '€hrj5 
analysis, noise sources in the center city are classed as 
industrialff commercial, municipal, mobile and domestic r These 
are stimmarized in Table 21. 
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VI.. B. 2 Industrial Noise 

Usually industrial and commercial operations are loca- 
ted in heavily populated urban areas due to tne large proper- ' 
tion of skilled and semiskilled workers.^ The residual noise 
in the community surrounding the industrial site is generally 
raised by grcups of ^plants and businesses. In 1967 the Depart 
ment ,of Commerce Statistical Abstracts reported that there 
were 311,000 industrial establishments in the United States. 
A large proportion of these ara in urban areas where they can 
add to the residual noise environment of the city.. In the 
1972 Report to Congress on Noise, industrial activities as 
potential noise producing sources, are grouped into four ^basic 
types: product fabrication, ^including metal fabrication and 
molding, product assembly, pov;er geiieration and process plants 
Noise levels of a glass mantffacturing planjb, a power plant and 
an automobile assembly plant. located proximate to the center 
city were monitored. One interesting feature of the report' 
is a comparison of residual noise levels at various community 
Sites wi tlx residual noise levels at the plant property lines. 
A* glass manufacturing pla/t produced a residual noise ieyel 
of 68 dBA, which was 9-24 decibels^ higher than the cfommunity 
residual noise levels in proximity to this location. The 
major noise source was high press\ire air used for cooling and 
operation of the gl'ss molding machines. In a second example, 
residual noise level at the power plant property line was 80 
dBA at the peak .weekday measurement, which .rq 29-31 decibels 
higher than community residual noise nearest this site. A 
major. source of noise at the power plant is the* steam turbo- 
generator or gas turbine generator. 

Another example of increased residual noise is the auto- 
mobile assembly plant. The highest residual noise level at 
the plant property line was 62 dBA, which range from 12 to 14 
decibels louder than the residual levels invthe neighboring 
community nearest the location. In sxm, it\eems likely that 
the higher residual noise levels T/ill have detrimental effects 
on the surrounding area -and the residents living there . ^ 

Generally, ^there are five major categories of industrial 
plant noise sources. 10 At the operators position associated 
with these processes the noise levels produced range from 
80 dBA {blowers) to 122 dBA (pneiamatic chippers) .1^ Other 
jSpecif ic noise levels emitted from industrial equipment are 
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TABLE 21 
SOURCES OF DIFFERENTIAL POLLUTION 



Source 


Noijse Lev^Ts^ 




„ (Maximxim) 



Indu^ trial Equipment* 



Blowers 

Pneiimatic Cbippers 
Oxygen Torch 
Textile Loolpa i- . - 
'Bench Lathe' 
Milling Machine 



80 dBA 
122 dBA 
126 dBA 
122 dBA 

95 dBA 
. 90 dBA 



Municipal or Commercial Construction** 



Compacters 




75 


dBA 




Front Loaders 




85 


dBA 




Backhoes 




93 


dBA 




Tractors 




95 


dBA 




Scrapers, graders 




■ 93 


dBA 




Pavers 




88 


dBA 




Generators 




82 


dBA 




-Itoeumatic Wrenches 




89 


dBA 




,^ucks 




93 


dBA 




Concrete mixers 




. 85 


dBA 




Cranes 




88 


dBA 




-Jack hammers, rock drills 




98 


dBA 




Impact Pile Drivers 




106 


dBA 




Pavement Breakers 




115 


dBA 





** Source: 



U.S» Environmental Protection Agency, Improving 
the Inner City Environment , by Task Force on 
Environmental Problems of the Inner-City (1971) . 
U.S. Environmental Protection Agency to Congress 
and th.e President on Noise. 
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TABLE 2? (Continued) 
SOURCES OF DIFFERENTIAL .POLLUTION 









Soxirce 




Noise Levels 






(Maximum) 


Mobile 


Sources** 



Sports Car 
Standard Car ^ 
Medium Trucks 
Motorcycles 

Utility, maintenance Vehicles 
Highway buses 
City and School Buses 
Light Trucks 

Freight/ Passenger Trains 
Rapid. Transit 
Trolley Cars 
Svibway Trains 



90 dBA 
73-80 dBA 
88 dBA 
88-95 dBA 
88 dBA 
86 dBA 
85 dBA 
86- dBA 
94 dBA 
« 86 dBA 
68-80 dBA 
100 dBA 



Domestic 


Sources** 


Alarm clock 






85 dBA 


Clothes Washer 






82 dBA 


Vacuiun 






72 dBA 


Toilet 'Plush - 






65 dBA 


Food Blender 






100 dBA 


Lawn Mov/er * 

* 






90 dBA 

•1 



** Source: 



U.S. Environmental Protection Agency to Congress 
and the President on Noise.' 
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the oxygeA torch (126 dBA) , textile iQbm (122. dBA) , bench 
lathe (95 dBA) and milling machine (90 dBA) .12 Each of these 
sources emits high intensity noise and would raise the resi- 
dual noise level- In the plant itself and tha neighboring area 
if the facilities were not sound tight. 

VI.B. 3 Commercial Noise 

Many commercial operations include equipment similar to 
that ^^sed in industrial operations . A newspaper press , for 
example.^ produces 101 decibels and a key punch machine 82 
decibels. Commercial businesses which require constant load- 
ing and unloading of vehicles contribute to the residual noise 
level in the central city. Additionally^ nightclubs or other 
entertainment spots produce high levels of noise: discothe- 
ques have been .known to produce noise levels of 120 decibels • 
Noise levels in shopping areas ^ restaurants^ even the stock 
exchange ^ are increased considerably when they are filled with 
people. Normal conversation produces 60 dBA^ but with 
increased density this volume would be raised. 

It has also been pointed out earlier in the report that . 
construction in the inner city is noisier than in suburban 
construction. A major component of construction noise is 
associated with exhaust and engine casing of engine powered 
equipment. Construction equipment C9nstantly vary in terms 
of load and rpm diiring normal operation^ which adds to tfie 
peaks in residual noise. 13 some of the peak noise emissions 
. from specific types of heavy construction equipment are: 
compacters (75 dBA), front loaders (85 dBA), backhoe^s (93 dBA), 
tractors (95 dBA) , scrapers and graders (93 dBA), pavers 
(88 dBA), trucks (93 dBA) , concrete mixers (88 dBA), cranes 
(HU dB^) , generators (82 dBA) ^ pneumatic v;renches (89 dBA) , 
jack hammers and rock drills (98 dBA) , impact pile drivers 
(106 dBA) and pavement breakers (115 dBA) 

It can be seen that V7ith a combination of sources con- 
centrated at several sites, the noise level is quite intense. 
During construction of roads and highways, for example, levels 
of 84-88 decibels are not uncommon. Public works construction 
raises the noise level considerably for the surrounding area . 

Other soiirces of municipal noise are sirens from police 
of fire emergency equipment, which reach noise levels of 95 
dBA. Street cleaning operations, (i.e., street sweepers) 
produce noise to ^7 dBA. Garbage collection noise levels 
sometimes reach 83 dBA and are often a frequent subject of 
complaint from residents in the center city/-^^ 

VI >B* 4 Mobile Noise 

Eail vehicles: and aircraft constitute another source of 
noise pollution in the center city. Noise levels associated 
with the former are presented in the publication "Transporta- 
tion Noise and Noise from Equipment Pov/ered' by the Internal 
Combustion Engine". 16 included are freight and passenger 
trains (94 dB) , rapid transit (86 dB) , trolley tars (new. 
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68 dB-old, 80 dB) • and subway trains (100 dB) • The impact of 
these mobile sources on the noise level in the certer city 
varies from region to region* For example, subway noise is 
common in- some of the larger cities siich as New York. In 
contrast, center city residents in Baltimore have to contend 
.with the din emanating from trains • Similarly, San Francisco 
trolley cars assault the ears, but most residents enjoy the 
nostalgia associated with transportation from a bygone era. 

Generally, aircraft flight patterns run over the center 
city area* The Subcoiranittee Hearings on Noise in 1972 .dis-. 
played^ aerial maps of California flight patterns in rei-ation 
to the center city* Approach noise levels at 1000 feet raiige 
from 82 dB for propeller aircraft to 100 dB for four engine 
turbofan and take-off noise levels from 90 dB to 105 dB, 
respectively, iong and medivim, range aircraft, including 
Boeing 747, 707 and 727 have approach levels ranging from 
90-100 dB and takeoff levels from lCO-105 dB.17 ^et aircraft 
noise at 200 feet can reach levels of 150 decibels. There- 
fore, those areas closest to approach and takeoff are sub- 
jected to highest intensities of aircraft noise. One speci- 
fic example is Inglewood, California whose residents have 
been adversely affected by noise levels 'frOm L. A. Interna-- 
tional Airport. ^ 

Fzequen.t complaints from suburpan areas involve aircraft 
noise; however, these complaints may be the result of lower 
residual noise levels in suburban areas compared to those in 
the inner city. Most airports are located close to urban 
centers, and the people here are subjected to that portion of 
the flight producing the greatest amount of noise. 

VLB. 5 Domestic Noise , ^ 

The last categpry of noise sources, domestic, includes 
products used by the person in his home environment. Some 
of the items which v/ould generally be present in the center " 
city home are: alarm clock a 85 dB) , clothes washer (82 dB) , 
vacuum (72 dB) , toilet flush (65 dB) , perhaps food blender 
(100 dB) and lawn mower * (90 dB, at operators position). 

Two points are worth noting. First, although domestic 
sources are minor in comparison to other noise sources, home 
appliances do contribute to the overall noise level. Second, 
the fact that some of the items are more prevalent in subur- 
ban homes (e.g., lawn mowers) does not mean that center city 
residents necessarily benefit from their absence. For exam- 
ple, lack of air conditioning in most center city homes makes 
it necessary to leave doors and windows open. Thus, many 
outside noises cannot be shut out during hot weather months. 
Furthermore, electrical appliances found in center city homes 
are frequently older and usually of inferior quality compared 
to those in more affluent suburban homes. The center city 
resident may have to buy cheaper models, or keep older appli- 
ances ^which probably do .not have quieting devices. 



75 



With consideration given to the environment of the cen- 
ter city/ it seems lijcely that these residents are exposed to 
greater noise levels. It has been shown that the center city 
has commercial/ urban industrial ^ urban traffic and residen- 
tial noises which contribute to a high ambient noise level. 
Residents are exposed t6 high intensity noises at home^ as 
well as ,at work. Census Bureau statistics of occupational' 
information for metropoJLitan-nonmetropolitan residences show 
more center city residents work in services and operatives 
where noise leiu^Els are higher than clerical ^ professional,, or 
other quieter pc^upations . Therefore f working center city 
residents are often exposed to longer hours of high noise 
levels and must return home to environments louder than subur- 
ban araas. » 

In addition to the array of noise sources already describ 
ed, the tall^ flat surface buildings in the inner city cause 
energy reflection. The sound energy can be propagated as lonq 
as sufficient energy exists to keep the particles in motion. 1° 
Shrubbery and trees would lessen this reflecting action. 
Unfortunately / there is little greenery in the center city. 

VI. C Health Hazards 

, Although the higher noise levels present in the center 
city imply detrimental health effects , documentation is rare. 
Hence, the pre'sent discussion must rely on indirect evidence 
of physiological and psychological damage resulting from 
differential exposure to extreme noise levels. Sounds most 
people are subjected to in the central >city include noises 
exceeding the danger level of 80 dBA. (For example, heavy 
traffic '(90 dBA), subways (TOp-s?BA) and heavy duty power 
equipment (110 dBA) . \ 

The natural decline in audibrli±y with age is called 
presbycusis. According to Kryter, the amount of presbycusis 
may be directly related to exposure to j*ise in everyday liv- 
ing. •'■9 The term "sociocusis" is used b^itie times to show the 
relation between environmental noise and hearing damage. The 
noises most dangerous to hearing are those which continue over 
time, e.g., sirens and jet engines. 20 Discomfort is the first 
sign of noise deafness. Zf the sound is loud enough, pain 
will occux. This may be accompanied by an uncomfortable ring- 
ing known as tinnitus. / 

There are other effects of noise on human health. Noise 
directly alters^ the rhythm of the heartbeat, increases the 
level of cholesterol in the blood and.* raises blood pressure. 21 
Moderate noises can cause small blood vessels to constrict 
and impede blood flow. The blood vessels in the brain dilate 
with noif^e exposure, which may result in headaches. In his 
paper, "The Effects of Ncis2 on Health," Jansen points out 
that blood circulation does not adapt to continuing noise ^ 
exposure. Vasoconstriction was first observedNiA^^^-O-VO dBA* 
and as sound intensity increased the concKLtion became more 
pronounced. Similarly, Alice Suter of the National Associa- 
tion of Hearing and Speech Agencies suggests that the process 

i 

ERIC . 91 



of vascxilar constriction does not adapt and Ixmits the supply 
of -blood CO the ear.2^2 Lack of proper blood supply to the 
efar over time would contribute to old age hearing loss. Wor- 
kers exposed ^o high noise levels have a higher incidence of 
cardiovascular disease, ear, nose, and throat disorders than 
workers in less noi'sy surroundings. Other stressful effects 
of noise are changes in secretion of endocrine hormones and 
kidney functions. Continued stress may increase suoceptibi- 
lity to infection, gastrointestinal ulcers or high blood pres- 
sure. \' 

The more subtle affects of noise \are psychological. 
People vrarking in noisy surroundings t^d to before agressive 
and distrustful . A noisy home enviroiiment may cause fatigue, 
irritability and, in extreme cases, can lead to hallucinations 
and suicidal and homocidal tendencies if sleep is disrupted 
over long periods. 23 Curiously, suddenly removing loud noises 
from the environment coul^d also affect an individual's psycho- 
logical state. The city jdweller, coming in contact with high 
outdoor and indoor noises, becomes accustomed tw the sounds-. 
In a Seport to Congress ih 1937, it was pointed out. that, in 
characteristically noisy places, sudden silences frequently 

prove to be oppressive for those accustomed to varying 
sounds* 24 

VI. D The Impact of Noise Legislatioh 

The Clean Air Amendments of 1970 establ rushed the Office I 
of Noise Abatement in the Environmental Protection Agency. 
With the development of this office, investigation, planning 
and legislation of noise levels is now underway. Present 
authority for EPA is limited- However, the National Environ- 
mental Policy Act of 1969 may ha>w considerable effect on 
projects where noise is a consideration. The Act requires 
agencies of the Federal government to consider environmental 
impact in deciding on project development. 25 

The proposed Noise Control Act would allow EPA to set 
standards limiting the noise-generation characteristics of 
construction and transportation equipment and other equipment 
pov;e;red by the internal combustion engines. 26 ^he Third 
Annual Report of the Council on Environmental Quality describes 
the proposed authority for the Administrator of EPA to require 
labeling of household products and appliances .27 "The Pend- 
ing Noise Control Act of 1972, passed by the U.S. House' of 
Representatives in February 1972, would bar State and local 
governments from applying any but Federal noise standards to 
products covered by Federal law. "28 jhe Act would provide 
authorization for EPA to assist State and, local governments 
in matters concerned with noise control. Additionally, the 
bill (S* 1016) gives EPA authority to set aircraft noise stan- 
dards • This power currently is held by the Federal Aviatiop 
Administration. 
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It should be emphasized that coordination and coopera- 
tion among Federal, state and local authorities is essential 
for proper noise control. Though specif ic powers have not 
yet been granted to the Environmental Protection Agency to 
construct noise standards and regulations, there are other 
Federal Agencies which have policies dealing with noise. 

Under the Department^ of Transportation the F^ederal High-^, 
ways Act and the Airport knd Airway Development Act now give 
consideration to noise levels. 'Because of their interstate 
nature it would seem natural for Ftideral regulation to include 
truck and coiranercial vehicle noi ^. The amended Federal Avia- 
tion Act of 193J_gives tlie Administrator of the FAA power to 
fix standards for the' measurement of aircraft noise and regu- 
lations for noise control and abatement. 29 Pxiblic Law 90-411 
specifically requires the FAA to establish and enforce regu- 
lations to control aircraf^:. noise. 30 'Noise standards and 
maximiim noise levels for certification of all new subsonic 
transport airplanes is established under this law. Maximum 
levels are 93 and 108 EPNdB^l depending on type and size of 
air craft. 3 2 

The Department of Housing and Urban Development also has 
noise control i<=^,gislation. "It is HUD's general policy to 
foster the creation of controls and standards for community 
noise abatement and control by general purpose agencies of 
State and local governments, and to .support these activities 
by minimum national standards by v;hich to protect citizens 
against the e *croachment of noise into their communities and 
places of residence. "33 Noise is divided into three group- 
*xngs, which can be defined as standards: ' (1) acceptable, 
(2) discretionaryt— normally acceptable or normally unaccept- 
able, (3) unacceptable. 34 Presently, noise exposure for 
sleeping quarters is consiclered acceptable if interior noise 
levels resulting from exterior noise soiarces and interior 
building sources "do not exceed S5,dBA for more than an- accu- 
mulation of 60 minutes in any 24 -hour period; and do not ex- 
ceeds 45 dBA for more than 30 minutes during night time sleep- 
ing hojirs from 11 p.m. to .7 a.m.; and do not exceed 45 dBA ^ 
for more than an accumulation of eight hours in any 24-hour 
day. "35 rphe Housing Act of 1964 and National Housing Act 
give HUD authority for loan insurance for rehabilitation and 
major home or property improvements .36 Residents of nfew homes 
built with HUD aid are protected against extreme noise expo- 
sure. 

Another Federal plan to control noise is the responsibi- 
lity of the General Services Administration (GSA) . Maximum 
allowable noise levels for selected construction equipment 
usqd on Federal projects have been set. 37 Bids taken after 
June 30, 1972 will include noise; levels for specific equip- 
ment, ^thus, encouraging the development of quieter machinery. 

,The Depar:tment of Health, Education and Welfare also acts 
in Federal noise control. The Occupational Safety and Health 
Act limits noise exposure for workers. This act protects wor- 
kersfi>y limiting pxposure of 90 dBA to eight hours, and any 
no-is^' of 115 decibels to 15 minutes. 38 Noise levels are also 



restricted in hospitals and other health facilities under 
HEW's control. 

The proposed legislation for EPA in combination with 
existing noise' controls will affect emission sources. The 
penalt^r for violation of the regulations proposed in the bill 
before the Congress i^ a fine of not more than $25,000. for 
each violation. The Environmental Protection Agency has power 
to assess a civil penalty for a violation with .the district 
courts of the United States having jurisdiction of actions 
brought by the government. 

In order to jexamine the probable impact of current and 
proposed legisla-Sion designed to combat noise pollution, the 
fission sources previously described can be classified as 
internal and external. The former are noise sources indige- 
nous tp'ythe center city (i.e., residential,, municipal, and 
connnercial) ; the latter are outside sources over which cente;i: 
city inhabitants have little or no control (i.e., industrial 
and mobile) . 

The HUD, HEW and proposed EPA regulations are designed 
to protect the urban resident from extreme noise levels. 
There would be limits on the noise emissions from manufactur- 
ed products. Codes for building or rehabilitating would limit 
noise levels in the home. The HUD standards previously men- 
_ ' tioned are primarily concerned with sleeping quarters and may 
) only affect those residents moving to new homes on renovated 

. buildiixgs. The Federal legislation would only adversely 
affect the residents of the center city by price increases 
on, products v/ith new quieting devices. 

Earlier in the report it was stated that a great deal of 
construction in the inner city is controlled by the munici- 
pality. The HUD noise regulations would have to be .maintained 
in the projects if funding assistance wexfe needed. This would 
dictate installation of proper sound proofing to fulfill the 
requirements for the. 'acceptable* standard vmder HUD^ regu- 
lations. Construction equipment .would have to be classified 
accprding to decibel emissions to coincide with GSA policies. 
Under the Occupational Health and Safety Act, mimicipal 
employees are protected- from extreme noise levels . Decibel 
levels have to be held at or below the 90 decibel level for 
a working day. Protective' devices , must be supplied if noise 
levels are greater than the safety regulations. Municipal 
authorities act in planning and laniS^se allocation and. would 
be subject to FAA discretion if new ^H^|rts were proposed. 
The FAA hasjthe power to dictate where^racilities will be 
built. ^ - . 

The basic same regulations also affect the commercial 
businesses in the center city. Restrictions on transport 
vehicles, trucks, vans, etc., included in the Federal High- ? 
.ways Act or the proposed EPA standards would affect noise 
emissions from.. these vehicles. Commercial construction v;ould 
be restricted in the same manner as municipal work. 

Some "internal" emission sources also qualify as exter- 
nal sources of noise, i.e. tJiose which bring pollution into 
*j the city. For example, residents do not have control oi the 
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iininigrfition of mobile vehicles into the center city. Indus- 
tries are not necessary "for the make-up of a center city, 
though often they will be present in urban areas. Generally 
speaking, the Federal noise reg Nations which would affect 
industry are HEW occupational ^ candards for employees , con- 
struction limits found with GSA regulations and the proposed 
legislation on manufactured products which will be handled by 
EPA. The Department of Tr^sportation has reg;ulatory powers 
over automobiles, some rapid transit, aircraft and other trans- 
portation vehicles. Aircraft noise would be controlled or 
t limited by the FAA. 

.Generally, the Federal legislation seems to have little 
power over the noise sources which are present in the center^ 
city. Greater cdatrol is exercised by local or State govern- 
ments. Local governments .deal with specific locales and the 
problems characteristic to the -area. Perhaps Federal legis- 
lation or standards would help bring uniform environmental 
conditions. It must be emphasized that investigation into 
possible outcomes of unifoinm Federal control is necessary. 
It may be fotmd that Federal legislation could actually take 
away basic rights of the individual citizen. 
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FOOTNOTES 

• 

' - I4 The diff-Qsion model is a mathematical analysis of pollu- 
tant emissions, metrological conditions, and typographical 
features. The purpose is to provide approximate spatial dis- 
tributions of long term and seasonal average pollutant concen- 
#tratipns. Topography is also reflected in the model when it' 
affects meterological conditions, Meterologic&l factors 
include wind/ speed, direction, and mixing heig|its^^ Health, 
Education, and Welfare; Public Health Service; l}4j:ional Air 
Pollution Control Administration; D,ivision of Air Quality and 
Emissions Data (Durham, North Carolina), pp. 1-36. 

2f U.S. Environmental Protection Agency Administratoi; speak- 
ing to U.S. Congress and i5ie President on Noise, February, 
1972, ^Doc, No^ 92-63, p. 221. 

3. A hertz is equal to a cycle per second. 

4. Environmental Protection Agency to U. S. Congress and the 
President on Noise. 

5. Environmental Pro1;ection Agency to U.S. Congress and • 
President on Noise, pp. 360. ^ ' 4 ^ 

el Ibid . , pp. 2-15. 

7. Irving Hoch, "Urban Scale and Environmental Quality," 
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Control , ed . by Ronald G. Ridker (to be published) , p. 39. 

8. Blazier et al., Chicago Urban Noise Survey, Part 1 , 
^'Noise in the Urban Environment" (Chicago: Bolt, Beranek, and 
Newman, Inc., 1970). 

9. James Q. Wilson, Metropolitan Enigma (Harvard University 
Press, 1968). . * 

10. Five major categories of industrial plant sources: ^ 
impact r including punch, presses, stamping, hammers; mechani- 
cal, which involves machinery unbalance, gears, bearings; 
fluid flows concerned with fans, blowers, compressors, valves; 
combustion, including ^furnaces and flare sticks; and electro- 
mechanical devices such as motors, generators, transformers. 
Report to the President and U.S. Congress on Noise, 'pp. 2-89. 

11. U.S. Environmental Protection Agency, "Improving the 
Inner-City Environment," 1971. 

12. -Ibid. 

13. Dietrich, Franken, Jones, Analysis of Community Noise 
and A Plan for Noise Control , for the City of Boston Air Pollu- 
tion Control Commission , Report 2069 (March, 1971). 
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' SECTION VII , 
RADIATION AND CLIMATIC CHANGES 

Vtl .A Radiation 

' ^ V 

For the general population the most signif icaitt amounts 
of 'radiation exposure are due to natural background sources /~ 
and medical, applications .1 The background consists of cosmic 
radiation and radioactivity jnaturally existing in the elements 
of the soil, v/ater and air as well -as within our bodies. ' The 
estimated dose frpm this soiprce ^is from 100 to. 125 millirems 
(mrem) per year.^ Th^ medical uses of^x-rays, fluoroscopy' 
ana raaioisotopes account for the. e^^posure to patients of an 
estimated average annual genetically significant dose of .60 
to 955 millirems .3 - ^ . 

^ Although nuclear power plants have increased over the 
last decade in terms of electrical energy output , their con- 
tribution to environmental radiation^^ remains relatively small. 
A 1969 study of thirteen operating power pla^s concluded 
that the annual dose to the total population jtiving v/ithin 
•fifty miles of these sites averages about 0.01 mrem^^ This is 
well below 1% of both the radiation* protection guidelines and 
typical natural background exposure. The problem of radio- 
activity 'from the testing of nuclear devices has decreased . 
severalfold over 'the past fev; years as a 'result of the mora- 
torium on atmospheric testing. Measurements of fallout debris 
exhibit a marked decline af€er peaking in the early 1960 's. 
* The U.S .-U.S.S.R. atmospheric testing agreement v;as ratified 
in August 1963 by the U.S.^ * 

The current- Federal regulations call for a -maximum of 
500 mrem per year (for v;;hole body exposure) from all man made 
sources excluding medical sources for individual members of 
the general public, and 170 millirems per capita per year for 
population groups." The measurements for th^ general popula- 
tion show that the exposure is below the maximim Federal limit. 
No increased exposjare for cehter city populations is found 
from gross ra^dioactivity . - * - ' * 

V II, B Nonionis^lng. Radiation - Electromagnetic Waves . 

During the last twenty-fiye years, electromagnetic radia- 
tion in the environi?.«^nt has increased by several^ orders of* 
magn^-tude. This is radiated in the mi'crowave and radiofre- 
qtiency (rf) regions of the nonionizing electromagnetic spec- 
trum. The sources of this include AM, FM and TV broadcastiijg, 
microwave, ovens, and radar devices^ Electromagnetic: radia- 
tion is propagated in the foinn of waves *v/hich can be measured 
in several ways. Frequency is measured in hertz (Hz) wave- 
length in^mete^'s, energy in joules or electron volts, power 
in watts and densities in watt^ per square mater {or milli- - 
watt per square centimeter) . Exposure dose to this type of 
r^diatiqn is measured in terms of exposure power density and 
the duration of exposure (such as milliv/att per square centi- 
meter for one hour) . The American National Standards 
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Institute has recommended that* occupational exposure for 
frequencies betv/een-iOMHz and l&GHz" (th^t is 106 to TO^^hertz) 
not exceed 10inw/cm2 for periods' . of .l.hour or longer. 

Studies are now being don^ by the Office of Radiological 
programs and the Office of Research and 'Monitoring of EPA to* 
determine two things: (1) the environmental levels that this 
radj/ation has reached in cities, and (2) the biological 
effects of exposurfe to this radia'tion. 

• - * .^^ example of the first type of investigation is a study 
of eight large metropolitan areas of the United Scates. 'The 
total number of AM, FM and TV stations was-.taken and the total 
powet in megawatts was derived from the output of each sta- 
tion. The results are presented in Figure 1 along with the 
population of each area. San Francisco stands out by its 
13 megawatts (13,000,^000 watts) of effective radiated power 
m a city of only 4 million people and less' than 40 broadcast 
stations. Philadelphia and Chicago are found to have the next 
hig.aest amounts of power ,^ about 9.0 and 7.5.megawatts respec- 
tively. Determinations such as this one may be useful- in 
Identifying populations that receive the greatest exposure. 
In general , there is greater exTposure where there are concen- 
trations of people' ifi urban areas. 

. -In order to determine the typical- levels of rf and micro- 
wave radiation that result from manmade %§ources -in an urban 
erfvironment,- measurements were made of peak DOwer densities 
m th?e Washington, D.C^, ar^a during 'the summer of'l969.- 
Table 7^,1 shows the highest I'evels measured (^proximately* 
0.008 mw/cm^) which originated primarily from broadcast tow- 
ers and airport installations . 7 Figure 2 shows s. map with -the 
location of the monitoring sites. ' . ' ^ 

Ti^LE 22 

- - MAXIMUM OBSERVED POWER DENSITY LEVELS 

IN, FOUR FREQUENCY BANDS 



Frequency 


'site 


Power density 
exposure 
(inW/cin2)- 


Less than 400 

400 - 1,000 
1,'000 - 3,000 
3,000 - 10,000 

—4— _ 


'^Holy Cross Hospital 
Montgomery Mall ' 
National Airport 
^ National Airport 


3.9 X 10-4 
1.1 X 10-5 
7.7- X 10-3 . 
1.4 X 10--^, . 



Source: U.'S. Department of Health, Education and Welfare, 
"Radiofrequency and Microwave Radiation Levels," p. 61. 
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The concern over possible health effects from huinan 
exposure to electromagnetic radiation grows as the sources . 
of the^radiaticn keep increasing. It is known that above 
exposiires of 10 rm/cm^ there are definite hazards related to 
the heat or thermal limits which ^critical tissues can stand. 
But very little is known about the more siibtle effects from 
long term, low level exposures. Some reports desctibe physio- 
logical, biochemical and genetic alterations in plants and 
animals *as well as bfehavioral and psychological changes in 
animals I A number of biological effects have been observed 
following inicrowave exposure. 8 The studies are primarily done 
with animals^ the effects include cataract induction, ab- 
normalities in celi function and central nervous system 
effects. -.On6 form of biological hazard -which can exist at 
present env4.ronment^ field strengths is interference with 
cardiac pacemakers. 9 

VII , C Health Hazards . 

• » _ _ 

The Electromagnetic Radiation :Management Advisory Coun- 
- cil (ERI^mc) wrote a report assessing the biological hazards 
of nonionizing electromagnetic radiation in December 1971. 
THe 'report stressed that there may be a, poteijtial hazard and 
that "man may soon enter an era of energ^ pollution 1 " People 
living in urban areas where most broadcasting stations are 
located represent the population group with tfil most exposure 
to this type of radiation , pollution. The* exposure dose is 
still below the recommended U.S. -maximum limit ^-10 mw/cm^. 
The Federal government is now doin^ research to "determine if 
there is a need for standards because of possible biological 
effects and, if so, what they should be. , 

VXX. D <climatic Changes ' ' 

The city environment is known to produce climajtic changes 
in comparison with rural environs . An 'especially significant 
changgis the temperature difference which is found to be con- 
sistently higher in cities than outside of cities. The "heat 
island effect" describes this temperature difference. Annual 
averages of the heatr island have been r^eported between 0.5^C 
and 1.2OC.10 This discussion will present *the research find- 
ings on" this effect in Cincinnati, Ohio. The "i^auses of the 
problem and the health effects will be reviey/ed. A case study 
of a heat wave in St. -Louis will be presenjbed. ' Some sugges- 
tions are made for, dealing with the problem: 
^ - - , ^ ^ 1^' 

VII. D.l Heat Island Effect . ' ' / 



Ii\ a study of the heat island effect, urban-suburban ^ 
temperature measurements we;re taken in, Cincinnati, _ Ohio dur- 
ing August 1969. The results displayed in Figure 3 show that 
the^ suburban temperatures are consistently lov^er than those 
recor;^<^d in urban areas from 2v00 PM through 10:00 PM. The 
ranges between average afternoon (2-3^30 PM) and average 
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evening (8:30-10:00 PM) temperatures over paved areas were 

• 31.3 to 27.0OC at the. urban site c^nd 29.5 to .21. 9^0 at the ' 
suburban site. Ftirther, the temperattires taken above grassy 
surfaces are lover than above paved surfaces in both the urban 
and suburban environments.^- ' \ . 

The Stanford P^es.earch Institute has reported an -average 
heat island temperature of 1.2^^0 higher p*ear the downtown area 

• than the typical area of its environs .12^ .They point out that 
the highest temperatures" of a city occur in that part of the^ 

*dovnitown area with "densely packed three-to-=f ive story build- 
ings and parking lots." Higher xirban temperatures seem to be 
directly xelated to the amount'of concre'te and asohalt surface 
- area'. ' * ' • j 

_ ^'-7^ temperature abnormalities in cities are caused by -thd 
^etentioa ox solar heat in the physical urban structure. In 
summer the buildings, pavement and concrete of tJie 'inner city 
absorb and stor.e larger amounts of solar radiation than do 
the' vegetation and- soil typical of rural ^areas. At 'night the 
urban air is kept warmer by sloj/ radiative losses* of the- ab- 
sorbed heat. *"A nocturnal urban heat island in excess of 80C 
occurs occasionally in most large cities. "13 Less of the 
soliar energy is used for evaporation in the city than in the 
country because precipitation just runs off of the streets 
and buildings. "The blanket of pollutants" absorbs part of ' 
the upward-directed, thermal radiation emitted from 'the surface 
and re-emits downward or into the ambient aix. Eeduced wind 
speed between the buildings decreases the clip's ventilation. 
In winter, man-made energy causes the same effects as solar 
energy. In faxrt, the effects are even more pronounced • Arti- 
ficial heat results from' confcustion for heating, power genera- 
tion, industry and transportation. 14 

VII/d. 2 Health Hazards^ * ' 

— - — . _ ] 

In order to cope with environmental heat, man has several 
physiological mechanisms such as vasodilation and Seating. 
When the body is overburdened by the heat *load, these physio- , 
.logical reactions -are stepped up and lead to physical ibreak- 
downs or illnesses. The fcur major categories of heat-induced 
illnesses are heat exhaustion, dehydration, heat cramps, and 
heat stroke. When the heat stress is great enough ifhen a^ 
stroke ''-'hich endangers the functioning of some* vital tissue) 

•can lead to- death. 15 normal relationship between tempera- 

ture and mortality shows a decrease in the sinnmer months* 
But when there is an urban heat wave episode the number of 

^deaths markedly increases. 16 in st. Xouis, Missouri ^during 
the month of July 1966 there were 570 "excess deaths"17 .from 
all causes. During that same time, heat was' attributed .as - 
fhe primary cause of death in 246* out oj^l420. death certifi- ' 
cates (40 more stated heat as a contributing cause) • Mortal- 
ity from all causes increased Jby 56 percent in St. Louis from 
the uroan heat wave of July 1966.18 « - * . 
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Staiiley Schuman did a stud^^ of the patterns of the deaths . 
in" St. Louis during the. same heat wave. He fo^d-that certain 
♦subgroups w^re at .a substantia lly higher 'risk ^xian others* ' The 
high risk groups incltided, persbns over age sixty-five / census 
, tract rc<5idents with low incomes, crowding or poor housing and 
patients W}.^ certain diseases. His findings are shown in 
Table ?-;2'Q£"the high and low risk tracts and the characteris- 
tics found witnin them.^S'' % 
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DEI40GRAPHIC CH3^JtA(!S?ERISTICS OF SELECTED CENSUS TEACTS^ 
' " IN Sr.,ljOUIS, JULY, 1966- ^ . 



1' 



High-risk tracts^ low-risk 

tractsc 



City 



Demographic 












of St 


Characteristics 


Ldl 


KC 


Gfd 


NW 


Gdv 


■Louis 


Population^ (thou- 
sands, e^^. 1965) 


23.7 


15.9 


58.6 


28.8 


18.7 


728 














Excess deaths/ 






^ 57 


* 






Number ^ ^ 


52. 


25 


-8 


-3. 


618 


Percent. ^ 


' +260 


+179 


+110 


-18 


-Id 


+55.8 


Median Age 


35.1 


26.2 


20.6 


40.5 


43.3 


3 J. 6 


Race {%nonwhite) 


38.9 


52.8 


97.9 


11x1 


- 0.0 


35.8 


Median family income 


?3600 


$3400 


$3500 


$6200 


$6700 


$5300 


Crowding (no * * per soi)s/ • 




> 








. room) 

• 


' 0.70 


0.83 


0.72 


0".53 


<0.50 


0.64 



^Census data fiom 1960. . * 

|t>High-risk tracts are: Ldl = Lindeli, MC = Mill Creek, Gf d = 
* Garfield. ^ „ ' j 

^Low-risk tracts are:^NW = Northwest,* Gdv = Gardenville. 

Source: Schuman/ "Patterns of Urban Heat -Wave Deaths." 

The heat island effect is clearly an. urban problem ^s the 
building density and street surface can be chown to cause th^e 
increased temperature. This effect should be considerfed in 
the urban planning process. More land could be allowed for 
parks with grass and trees which help to decrease* the tempera- 
ture. Building materials of ^ower <;;onductivity could also 
reduce the heating effect*. In 'some instances where the extra 
he^ may be a benefit, such as in colder latitudes^; planning 
can be done to enhance the* effect* 

Heat v/aves should be includ^jid in emergency waimings to 
urban areas along v/ith air inversions (which compound the ait 
pollution pr9blem) . The significant increase in the' death 
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rate in large cities during these heat waves shows the magni- 
tude this problem has reached. There are jthe "high risk' 
tracts" of inner city, poor and unheal tlw people who are the 
inost susceptible to the^ effects of the l^at island. Their . 

* situation now is beyond the urban planning stages and needs " 
. corrective help before Ibhe new city developments will be 

/ ' avaxlable.. r ^ j 
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^ SECTION VIII 

FJEDEHJ^ POLLUTION CONTROLS: • KAI4IFICATI0i^S 

OP UNIFORM enforcement! ^ 

VI II , A Introduqtion 

The research task of this report is three-quarters f ul- _ 
^ fi-lled. It is £he purpose of this final ^section of the re- 
r port'to utilize tlie data and analytical ihfbiiriation provided 
, heretofore in an effort to bring the question of uniform 
• , application cf Federal pollution co?\trols on the center city 
locale to a logical closure. Spejcific hypotheses are derived 
from which it is urged that further research be conducted. ' 
It is felt that the research objective of this report has been 
achieved and indicates that empirical research is needed. It 
is hoped that the analysis provided in this concluding section 
will lay -the foundation for empirical exploration. 

Essentially, application of uniform Federal pollution 
enforcement to the metropolitan . corainunivY will differentially 
. ' affect ^e cjenter city and jsuburban locales. A criteriori, of ^ 
uniformi-4:y v/ill mean that 'an initial effort must be made in 
the center city in order tdt^bring its environment on a parity 
basis with that of the suburb. A secondary effort- v/ill" mean 
bringing both the suburban and center city. locales on par with 
Federal environmental standards. Thus, it appears prima, facie / 
that under •the application of uniform pollution controls the 
i center city will undergo an additional process compared to 
, • the suburban locale. Any imposit:ion of uniform Federal pollu- 
tion^^ontrbls will place a stress on the economic and social 
sec&tors Ojf,the cehter city. - ' ' . ^ 

In this concluding section a functional approach is taken 
with respect to the economic arid social costs associated with 
the application of unif orm-^pollution controls. Within this 
functional theoretical fr^ework, the two types of systemic 
ramifications are discussed. Operational hypotheses are 
. developed jas logical consequences of uniform pollutiori, con- 
trol applied to the center city locale. - * A 

First, an economic theory of the center city i^ pr^esent- 
ed. ' Within this framew ork, the* economic costs of uniforru 
enforcement are predict^.d oh' the basis of the costs assqcia- 
ted v;ith the externalities of production and the, economic base 
function of t-He centei city as a locus of employment. Second, 
^ the social costs of uniform enforcement are viewed within the 
.* frcimev/ork of thp centeif city as a complex gf social and cul- . 
tural functions. Functions intricately related to the envir- 
/ onment. Primarily, the social costs are categorized into the 
structural and demographic variables effected by the\applica- 
tion of unifotm. Federal pollution controls to the center city. 

VI 1 1 , B Ecdnomic an d Social Ramifications of Uniform PollTution 

Enforce ment'^ 

The free enterprise system- is based on the conc.ept that 
land, Idbor, capital and entrepreneurship have spme^cost 

' ''\ * * . ' 92 ' ' . 
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structure associated with their employment. Competition 
through the inech.anism of the ^price system allocates these 
scarce resources to those consumers whose demand and, hence, 
whose willingness to pay, is greatest. Theoretically, all 
costs of* a product are borne by the manufacturer who passes 
them on'to^the consiar.er in "an equitable fashion. 

Unfortunately^ this is not economic reality . Certain 
costs of production have beeit externalized. They have been 
transferred to society *in general at the benefit of a few. 
The cosus being externalized manifest themselves as pollu- 
tion. Allowing these externalities has <^estroyed much of the 
natural environment. These allowances .have aiso stimulated 
economic growth and provided the world's highest standard of 
liA^ing. In the early parts of this report the impact of these 
externalities upon the center city was established. An ob- 
vious question still remaiYis.. What will.be the specific 
economic effects of enforcing pollution controls in the cen- ^ 
ter city? 

A recent study listed four major effects of pollution 
controls upon* the economy:- 
* 

1 . A reduction of the efficiency of capital in the 
aggregate production function; ^ . 

; . 

2. An increase in tKe prices of consumer and capital 
goods; ' - . 

3. An increase in the ccfst of capital per unit output; 

4 . The generation of new output and <^ployment in 
industries producing abatement facilities through 
pt .lution control -investments 

* * * . 

Generally, the first three effects can be considered 
negative; the fourth is positive, but not large enough to off- 
set the previous ones.. The 'magnitude of ^ach of th'^e effects 
^JL 11 depend 'upon the three interrelated factors of city size, 
industrial mix, and location and employment mix. 

Assuming that control's are uniformly enforced, the smaller 
tife city the more severe the eponomic impact of pollution con- 
trols. There are several reasons f or^ this . First, the exis- 
tence of marginal indu^tries^'in small towns is a well knov/n 
"phenomenon. These industries can be characterized by old, - 
low efficiency plants that are kept open because of the sev- 
^ete political repercussions of closing them. Usually, these 
plants are part of a much larger company with many other pro- 
duction facilities. In the case of the small town, a decrea- 
sing efficiency of capital and increasing capital^ costs can 
be sufficient impacts to force closure. Also, since no pollu- 
tion abatement ^equipment is produced in the town, any benefits 
accruing to new output and employment generated are totally 
external. When the plant is faced with the decision of opera- 
ting at a lo^ or closing down, the latter becomes the chosen 
al±ernatiye in most cases. (It is i^nteresting to note that 
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{Jrotection of. the environment can be used as a cry for closing 
down inefficient production facilities and'replacing them with 
newer ones in different areas. Due ,to locational efficiencies, 
accruing to industries near major transportation facilities, 
and .production efficiencies in new plants, it is doubtful that 
plants closed down in small towns would ever be^ rebuilt there.) 
After the plant closes, it is predicted that unemployment will, 
rise, .people- will move out and the town will die. 

In a'T:arge city, the closing down of a^single plant would 
have less severe csIIeoU Theoretically^ workers could move 
from high polluting 'on facilities t^ low polluting 

ones ^s long as the ... a skills were similar. Further, 

the effects of decrjBcii.^..g capital efficiency In^ .increasing 
cost of capital will be less severe in ioV polluting. ''indus- 
tries since little expenditures for pollution control are re- 
quired. The economy of the metropolitan area might also sup- 
port some pbllu.tion abatement equipment i^ndus tries, and there- 
'fore experience some economic benefit." Concurrent to the 
growth in the abatement industry, v/ill be growth in the ancil- 
liary services such as barber shops, department stores, etc^,^ 
, At this point a judgment must, be made.. Will the , center 
city function as part of the metropolitan system? Or,' will 
t.'e effects of pollution control be'sim^ af to those of the 
small tpwn? Physically, the center city is part of the' c r- 
all metropolitan system. The unskilled worker of the center . 
City tends , to resist migration, ^nd seeks other local employ- 
ment., 'Even if he wanted to migrate and seek work elsewhere 
in the metropolitapi area, it is- doubtful whether he could 
afford it'. By living and working within the inner city, a 
resident saves considerably on transportation costs. A typi- 
cal resident might be faced with the problem^ of less net in- 
come at a future job because of transportaticjn posts. This 
problem may become more acute when considered in the context 
of the requirements for mobile emission devices on automobiles. 
Cost of these devices il estimated at §300 per vehicle. A 

> price rise of $300 per .automobile becomes a highly regres- 
sive tax for the center- city resident given, the high propor- 
tion of low incomes. It is possible that a cost increase of 
that amount could virtually' eliminate the automobile as an 

. alternative means of transportation in the center city. .The 
question of whether pr not these effects will occur can also 
ybe viewed in the context of 'the economic mix of the center 
city. 

Depending upon the economic rtiix of a centered ty, effects 
of pollution control could be very different. To draw on two 
examples at opposite ends of the spectrum is appropriate to 
illustrate this 'point . , Assume single industry city produ- 
cing anti-polltition devices ixi a zero polluting production 
process.^ Also assume all prodliction is exported out of the 
city. In this case, the imposition of pollution controls 
would turn this city into -a boom town. New output and employ- 
ment v/ould be generated thus precipitating the development of 
a large group of ancilliary servifaes. Evei) though prices 
would rise pn goods imported into' the city, the magnitude of 
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thV^QSitive effects associated with local growth and. develop- 
ment would probably more than compensate for the/rise in 
prices. The- net affect 'is beneficial to the city, , 

In contrast, assvime a single industry city (using a hea^ 
polluting production process, e.g. cement) producing a pro-^ 
duct only for consumption within the city. In this case,/ de- 
creasing efficiency of capital, rising cost oJ^capital and 
higher' prices would have drastic effects upon the dDmmunity. 
Since all production j.s consumed within the city, t^he total- 
cost of pollution abatement is assumed by the residents. A*s 
prices rise, quantity demanded decreases, wages fall and the 
company^ is forced to close its 'doors. This precipitates the 
closing of the ancilliary service industries and the cpuy 
-dies . ' " ^ - * 

These two somewhat unreasonable examples illustrate a 
major Efoint. Both productidn and consximption 'of a city's 
ecorjomic output must be considered to analyze the effects of 
pollution controls.^ A reasonable way to approach this' pro- 

* blem is through economic base analysis. 2 cities which have a 
. major portion .of their basic eijploymeht in heavy polluting 

^ industries will be less , affected than communities whose non, 
basic Industrie;:, c "e heavy polluters. Similarly, a-^heavy con- 
centration of Qon polluting basic industries v;ill cause large 
benefits to accrue to the- city in question.^ • . 

l^he ^implications of this for center city pojpulaces are 
obvious. Those residents who are employed in basic industries 
will feel the effe'&ts of pollution control first. Effects 
will r^un the gamut from shut down to boom town depending upon 
the characteristics of the product and production processes. 
Non basic employment will be affected after the effects are 
felt in the basic industries. Since, they^" supply services to 
the basic industries, non basic employment can, be viewed as 
the more unstable, for they '^re at the mercy of local market 
fluctuations . * ' Q 

' At fehis time the question' of economic stability in the 

center btty*can be approached. Depending upon the economic 
base of the community, the effect. of environmental controls 
or^ stability will vary. . ^or example, if a heavy .poliuting^ 
basic industry is required to make ever-increasing invest- 
ments in"* plant and equipment for environmental purposes, then 
consumption in the city will be induced to grow at a rate 
w}>ich would appear to symbolize growth and stability. How- 
ever, the acfiSevement. of environmental obj'ectives will cause 
a slow down in the irivestment function. ' Acting through the 
accelerator, this slow down will detrimentally affect con- 
sumption and indicate , a cyclical, if not declining, urban 
^ economy. .This scenario as^^umes benefits of increased indus- 
trial investment accrue only to -the city in question, in 
reality this is not the case. Because no one urban area could 
^ . fee- self-sufficient, the detrimental effects of pollution i.otv 
trol can not necessarily be balanced by the positive effects* 
The scenario viewed above would only be correc,t for basic 
in<3ustries producing pollution control, equipment whose invest- 
ment serves, to increase the efficiency of capital rather than 
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decrease it. Further, the rising prices , necessitated by the 
increasing cost of capital per -unit o^ output will change the 
demand-supply relationship of the firm impinging upon the 
fiinn's ability to finance pollution expenditures. 'wha€ 
appeared 'to be an qbvious conclusion has aqain been changed 
by the addition of a structural factor, h^xlier labor mobi- 
lity reversed ^a conclusion. Now the interdependence of urban 
• areas per fo inns the same function. • ' ^ - 

'Again, the discussion is applicable to the center city. 

^ Depending on the relationship of the urb'an are^ to oth.er ur- 
ban areas impacts on center cities will differ. A relative-* 
ly economically "dependent urban area will experience more /• 
violent fluctuations caused by pollution 'control than will a 
rela'tively economically independent urban area. As for the 
center cities,^ the more violent fluctuations experienced by 
an urban area, the more viplent the effects on the center city< 
. ^ If we hypothesize that center city employment is 'predomi- 
nately bas^c, tinemployment trends will tend to. follow that of 
the urban- area as a whole. If we , hypothesize a predomiha«teiy 
non -basic' employment, unemployment fluctuations will be gjrea- 
te'r than those in the urban atea as a whole; This can be^ 
attributed to the presence of an employment multiplier effect 

- ' between the basic and non-basic industries. ^^^.^ ^ 

To further analyze the effects^ of pollution gontf 6ls , 
one must deal with the fempl6ym.ent mix ox-*the. center city.. 
Employment mix pertains^ to the. number bf employees at each 
income ;i eve 1. The obvious implication is that the high in- 
come persons wouW experience less of the effects of pollution 
, controls than low income persons • Price rises are mpre easily 
absorbed^ Since these people are**usuaily better educated, the 
• iobs are more secure. Tlieir mobility is higher and hence, 
greater oppor trinities are afforded to them. None o^ these 
characteristics are true for center city residents who are 
predominately poor, aged and disproportionately black. The 
phrase describing employment stability here is last hi^red, 
first fired. As indicated earlier) mobility is seriously 
hampered by cultural and economic factors. * In other words, 
because the employment mix is heavily weighted toward the low 
side> the effects oJE pollution control will be more severe in . 
the center city. Unemployment will be higher. Ability to 
absorb price incr-eases on consumer goods will 'be lower . 

VXII.C Sximmary of Macro Impacts 

^ f 

The severity of economic ^impacts from pollution controls 
upon ,the center city depends xipon three interrel ed factors:, * 
^ city size, industrial 'mix and employment mix. Generally, the 
center city functions much like a one industry^ dependent small 
town. Because .of this,, the industrial mix ^ is very basic, i.e. 
most goods produced .there are exported. Finally,^ the employ- 
ment mix is heavily weighted toward the lower income side, i 
All of these factors iniply very strongly tJiat enforcing pollu- 
tion ?:9ntrOls unifoinnly will have significant detrimental eco- 
nomic impacts upon the center city.. ^Economic impacts which 
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are^more diffiiiult to be^r. than those" of urban areas as a ' • 
whole - • . < ' ' .' ' 

It IS now worthwhile to view some specific economic im- 
pacts of pollution controls on the center city resident. - 
Where posisible, dollar values will be used to illustrate' the 
- impacts , 

VIII . D ■ Impac'- of Air Pollution Control 



The major legUslative act to consider in air pollutioji 
control is, the Clekn Air Act (CAA) plus all of its -various 
amendments. The general economic effects of implementation 
ot this act have been 'examined. Indications are that imple- 
mentation of CAA by 1975 in- all states, will have the follow- 
ing general economic effects: • , - 



Manufacturing Production' — decreases 1.5% 
Manufacturing Investment ~ decrease 21.0% 
Person^ Income — decrease 



0.6% 



Govetnment -R^ehue ~ decrease ■o.'7% 

Unemploymen|f ^ '■ —increase .0,-9%' 

This assximes no government assistance in the form of tax 
writeoffs, exemptions, investment tax credits, grants or loans 
and loan guarantees. The figures- represent national averager 
In reality, the heavily industrialized area of the Northeast 
^^^^s will be most severely impacted. Fur^thermore , 
v/ithm these regions, center cities will~ be hurt the worst. 
Some general .impacts to be considered ar;e rent increases, 
unemployment increases, and decreasing health, costs . 

Rent increases will be precipitated by a' lack of invest- 
ment capital flowing into the center city housing market. A 

• tightening housing market will be manifested in increasing 
rents. Also, municipal taxes and utility rates will increase 
as utilities comply with CAA and municipal governments deal 
with the ever-increasing city tax basei All of. this implies 
a-higher cost of shelter for the center 'city' r^ident. A-"rise 

^ m unemployment via the mechanisms described earlier is inevi- 
table. Given the employm^t mix of the center city, the re.- 
sults of .enforcing CAA might increase centei: city unemploy- 
ment two o-p three times the national averagfe . 

Decreasing health cost^-are an obviou^ benefit of air 
pollution control legislation. Loye and s|skin3 argue 'the 
following cost- saving would accrue if air pollution in majo'r 
urban areas was lowered by 50 percent: / . 

p^. . • ' Cost Saving/ 

Disease Decline £in Incidence • Year* (milfions) 

• » » ' - - - 

Bronchitis . • ' 25-50% , / $250 - $ 

Lung Cancer 25% / ■ 33 

All Respiratory Disease 25% 1222 

Cardiovascular Disease 10% 

All Cancer ^ 15% 
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' This is appcpximately 4.5 percent of alX costs of morta- 
^lity and morbidity. Althooigh these savings would not accrue 
equally across 'urban areas, substantial benefits would accrue 
to center "city residents 9ver the long term. However , cer- 
tain negative social costs are attached to declining mortality 
These implications are drawn later in, this report. 

In an effort to comply with CAA, it is possible that cer-* 
tain cities (EE>A identified New York, Chicago, Philadelphia, 
Los Angeles, Denver and Washington) .will have to limit auto- 
mobile use in the downtown area. 4"' The effecJts of this type 
of action on local mercjiants who provide employment for center 
, city residents are unknov/n over the long term. Certain cities 
have banned automobile traffic in downtown shopping areas at 
selected times with mix|:d results. One point must be stress- 
ed, tiimiting access to the center city also serves to limit 
access out o^^ the center city. Unless there is some alterna- 
tive means of transportation t^.g. mass transit) actions in 
this direction could wreak havoc with the urban economy and 
the center city resident. ' , ^ 

VIXI.E Impact of Water Pqllution Controls 

Both in*dustries and municipal governments v/ill be taking 
action^in efforts to eliminate water pollution. Federal law 
limits effluent discharge by industry into 'waterways . The 
law requires the use of the best practicable technology for 
effluent control by 1973. .Certain industries such as pape^*, 
chemicals, , oil, plc^stics and textiles will be the^most affec- 
ted by- the requirements. The degree that production facili- 
ties of these industries a^e located in center cities wi31 
'determine the effect" of these pollution ^controls upon the 
residents . Unemployment .would be the major effect caused by 
contra Ts on the6e industries . 

Governmental action to curb water pollution will be dir- 
ecte'd in three major areas that will have substantial impact 
upon the center -city resident: drinkifig water, waste water 
treatment and recreational facilities. In efforts to improve 
drinking water, the Federal government monitors and classifies 
municipal water supplies according to pressure, and health 
requirement^. I^mpacts of this action ^pon' center city resi- 
dents is negligible . However, if a government were to outlaw 
lead pipes used for drinking water transmission in an effort 
to improve city water quality/ there v;ould be significant . 
effects upon center, city residents/ .Pirs't, those residents 
who owned homes with lead piping would be required to replace 
it with copper, or some other acceptable mateifial. Similarly , 
landlords would be required to replace^all lea4 piping their 
housing units or face condemnation . ^Neither* resident nor 
landlord could bear the cost ^of Removal and replacement. A 
reasonable estimate for this type of work would be $1500 to 
$2000^per unit,.5 Landlords wpuld be unable to sustain these 
expenditures without raising rs^^nts . Home owners would also 
. be exposed to* economic hardship if forced to bear the cost. 
Although municipal or Federal funding of this type of program 
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is a gossibility, the revenues would have to come from" taxes 
which would be unfair to those not receiving benefits.. 
Whereas this might be 'tolerable on a scale such' as the Federal 
programs today, the qost of replacing all piping. in homes 
built before copper (around 1945) and plastics (around 1965) 
were.u$ed would be absolutely staggering. 

Governmental action .t© improve waste water treatment in- 
volves funding and construction of sewers anu sewage treat- 
ment plants . , Although ^th^^ Federal government is financing 75 
percent of the cost many^ cities will still have trouble raisr- 
mg the needed capital .• ' Increased taxes and sewer connection 
fees ilong with some type of long tern, financing, e.g. munici- 
pal bonds, seem to be the only f&asonal^le methods for raising 
the necessary capital. In any case,, the center city resident 
will b.e forced to assume some of the .costs. An interesting 
point arises ..i^hen one considers the effects of public works- 
construction. The fact that government expenditures in an 
area stimulate logal economics is well. known. In fact, pub- 
lic works expenditures can be used to revive urban economics 
sjiffering from other .pollHatiori control impacts. The benefits. ' 
accruing to th6 center city econoifiy because of the public 
v/orks project might well exceed the costs incurred by the* 
residents., ' " — j- 

A final area of government action will be the improve- 
ment of water based recreati-onal facilities. ' The , proximity 
and availability of the imgfroved water Jaased facility will 
determine its usage pattefns among center city residents. 
Taxing the center city resident to improve facilities that 
are relatively unaccessible to the center city is subsidizing 
other areas cf the city at the center city's expense, to the e 
tent that the improved facilities are available to. the center 
city resident will determine the 'impact of this effort upon 
the center pity. 

VXI I . F Impact of Noise Pollution- Control 

' The major sources of urban noise were discussed earlier 
in this report. Noise levels were 'shown to be higher in the 
center city than in the urban area as a Whole. Thexcpsts of 
J'qt^eting" the center city would probably not have much effect 
upon center city residents. Obvious exceptions to this would 
be industrial noise and noise from transportation vehicles. 

Forcing center city' industries tp quiet their production 
.processes or move to outside areas that permit existing noise 
levels causes unemployment to rise. The mechanism being simi- 
lar to that of air and water pollution controls. Similarly, ' 
effecting noise controls upon transportation facilities would 
result in higher xiser costs. This would be true for buses, 
subways and other mass transit vehicles. Traffic noise could 
be lowered by the rerouting of all non essential traffic. 
However, the problem would not be solved, only transferred to 
another area. ^ ' 

<n * • ' • - 
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VIII. G Impact of Solid Waste Poilution Control 

The basic economic question in solid waste pollution con- 
trol is who will pay for' the' necessary effort to achieve^ a 
'cleaner, more livable beriter city* Over 75 percent of solid 
waste ^collection and disposal*' costs are directly paid in the 
' form Qf taxes, user charges or fees for service* 

Because the center city resident pa;ys less taxes and 
generates equal or greater waste than his ^suburban counter- 
part, the service being provided^ (assuming equal performance 
levels) has ^greater economic efficiency in the "center city* 
- Therefore, any, increased servic'e lev^l in the center city 
without a differential tax increase to the center city resi- 
X dent provides him a positive economic gaih.^ Similarly, the 
development of alternative m^ans of solid waste disposal pro- 
vide a net economic gain to the center city resident because 
of the relatively small center city tax base . ^ " * * 

VIII .H Some' Other impacts of Pollption Contro l^ 

The economic impacts of pollution controls upon the/ cen- 
ter city in the areas of radiation and pesticides aris 'very 
small. The area of pesticides^ however, is worth mentioning. 
Eliminating pesticide ^pollution ia the center city would pre- 
cipitate rapid growt|i in the numbers of household pests. If 
single use, non toxic pesticides were devel6ped and marketed, 
there would be a net economic gain. Household pests would be ^ 
eliminated and a major healtTi hazard would be minimized. 
However, if the use of agricultural pesticides was severely 
curbed, negative "effects in. the form of higher food prices 
would face the center city resident. 

♦ 

trill. H.l Social Costs , " ' . • ' 

I 

, ^ It, IS felt that the center city is more than an economi- 
cally determined subsystem. To the extent that application 
of uniform environmental controls will affect the entire sys- 
tem of the center city, it is necessary to follow its logical 
ramifications to the center city as a social, structure. The 
question of uniform pollution control as a diseconomy to the 
employment base .of the center city has been well pursued,. 
As indicated at the outset of this report, the critical struc- 
tural factors influencing, any move to improve the center city 
environment should be ag^, size and density. It will be shown 
now, that these three factors are associated v/ith the proba- 
ble social ^costs involved in uniform enforcement of Federal 
pollution controls in the center city. The social costs to 
be examined here are transportation, housing, age distribu- 
tion, the labjDr force and migration. 

The obvious result of applying uniform Federal controls 
is positive from the standpoint of the center city. That is, 
a metropolitan center city locale^ which raeets Federal pollu- 
tion standards would be an upgraded environment. Given the 
unique characteristics of the center city, the negative 
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implications of uniform enforcement may be less obvious. 
Paramount among these are social costs . 

It has been -suggested, by classical urban theorists that 
the city is a complex. of social and cultural factors consti- ' 
tuting a distinct way of life. It is argued here that the 
environment can be considered an inherent component of the 
center city life style . Environmental xroncerns then 'become 

.lif§-style concerns. The question .then* becomes one how does 
uniform enforcement of pollution controls disrupt the life 
style of the 6enter city population? Further, it can be ask- 
ed whether or not elevating the center city environment' to' 
complx^with Federal standards will produce. ^stressful' living 

-conditions in terms of certain social parameters. Finally, 
it is fejlt that mea'suring social ramifications is a valid 
technique in assessing the equity of applying uniform pollu- 
tion controls to the center city locale. 

yill.H. 2 Housing ■■*.*. 

• 

-Housing problems associated with uniform enforcement 
are primarily those resulting from structural -obsolescence 
and overcrowding of center city dwe'lling units . According to 
the National Commission on Urban Problems, a greate.r incidence 
of substandard and crpv/ded housing units exists in the center 
city than in the suburban locale. The Commission also points 
out that housing prpblen^s in center city poverty, areas are 
more acute than^ in the center city as a whole . It is hypothe- 
sized thac application of current and proposed Federal envir- 
onmental controls may increase the proportion of substandard 
housing in, the center city. Air, vater and noise controls 
would significantly alter the types of currently acceptable 
internal heating, plumbihg and insulating systems in .center , 
■city houses. For example, if all landlords and homeowners' in 
the. center city were required to insulate housing .units to 

'meet Federal noise standards,, ^the result 'might be abandonment 
of the housing 'unit rather than paying the dollar costs of 
insulation. Investigation is needed- to determine whether or 
not present housing structures in 'the center city can with- 
stand the installation of , new heating, water and insulation 
systems. Further, if abandonment of center city" housing Units 
is a probable outcome of uniform enforcement, research is. need 
ed to determine the resulting relocation needs and preferences 
of the^center city resident. One possibility 'to an abandoned 
house .when relief . housing is unavailable or nonexistent, is 
squatter settlements. It is hoped that this latter alterna- 
tive is not within the- realm of pcJss'ibilities, but it is high- 
ly improbable. Empirical research wpuld provide a basis on 
which to calculate the probability o'f all possible outcomes » 
,to the question of center city housing and uniform pollution 

■ controls . 

VIII . H . 3 Transportation' 

The second area of social consequences of uniform enf or- . 
cement is transportation. " It .was shown in the discussion on. 
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the demographic- composition of the center city that the popu- , 
lation of the center, city is disproportionately; bla*ck. - It 
was. also pointed out* that 'the center city has a higher percent 
of the^ population over ag« 65 and a lowdr median income than 
the subu2?bs. First, it can he assumed ,that a population with 
a large ^percent aged and lov/er income, families would t be depen- 
dent on public transportation. This assumptioji iriay not rieces-t ^ 
sarily hold for blacks, 6 bu^ for the argument here, its valid- 
ity is assvimed. Second/ if application of uniform envirpnmen- 
tal controls reduces the* number of automobiles or buses' in 
the- center city either through increased costs o.r restrictive 
^entry measures, it is hypothesized teat transportation for 
center city 2?esi-dents may prove to be oppressive. Lack df^ }^ 
adequate transportation to, places of 'employment, medical care ^ 
and schools may put these places cut of the reach of the aver- \ 
age center city Resident - * . ' . ' f 

'The application' of a Federal, pollution , control which'<re-- / 
^ duces the availability of public transportation in the center 
city would have the effect of increasing an alreajdy severe • « 
problem. Data for the 123 largest cities in; the Metropolitan 
U.S .-•"indicates ^ that the emphasis of local gpvernments is to- 
ward municipal" highway expenditures and av/ay from ^public trans- 
portation. The more local \governme^nts allocate' monies to 
highways the less the number of buses in the city.?' A^more 
^significant problejn with .present public , transportation is the 
relationship between increased demand and supply functions iii 
the qenter city. It* is assumed that a characteristically poor 
and nonwhite center city population would transmit a greater 
need for public transportation than th^v suburban populatiori. 
The reliance on commuter ,transpo^tatiph, especially t'he auto.-' 
mobil^V reduces the suburban demand on. local/' interurban 
transportation. It would appear then that as the center city 
'poor and black population • increased, the supply of public, 
transportation would also increase.. Further, it is* hypothe- 
^sized that as ^popujLatiprl density increasjed^ in the center city, 
public transportation would also increase The latter *w0uld 
alleviate traff ic , congestion and the associated pDllution pro- 
blems. Empirical findings indicate no relationship between 
the number pf buses and/ increased population density within 
the center city locale Ur=.09) . Similar findings were evi- , 
dence for change in percent poor and change in 'percent non- 
v;hite popul^ions . The interpretation of -the ^findings indi- 
cates that increased piablic transportation demands as measur- 
ed by increases in the center city poor and nonwhite popula- 
tions, is not met b,y increased supply, as measured by ,the 
number of buse^ in the center city .8; 

It -is argued here that consideration of the current 
transportation picture in the center city mu^t be made before 
uniform ^Federal pollution controls are- applied. The data 
show that*the center city locales of the ntetrppolitan area 
have a critical 'shortage of public transportation. Moreover, 
municipal governments apparently .are unresponsive to increas- 
ed transportation needs. The most significant finding in the 
analysis of transportation in the center city was the fact 
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that approximately 67' percent of the variation in bus. short- 
ages in^the center city is explained by 'increased pbpulation" 
* size Cr-. 82). It is suggested that this inadequate supply of 
• public transportation has force.d center "city and suburban 
workers to. rely heavily on private automobiles. The "Survey 
of Working Conditions, 1970" found that 70 percent of the 
workers interviewed rode to .work in their own" cars or motor- 
cycles. ^ . « . 

* 

VIII. H. 4 Age' Dist ribution • . * . 

. - . ' • 

Age distribution is the third major. category in,<which 
application o.f Federal pollution controls may piroduce signi- 
ficant changes in the social structure of the center city. 
It IS proposed, that the imposition of, any Federal control 
which 'decreases environmental^^health 'affects may conceivably 
alt^r 'birth and death ^ates in the ceoter city. It is"^ hypo- 
thesized th^t deaths related to air pollution episodes and 
excessive heat may be reduced thrpugh environmental 'controls. 
Data presented earlier pointed but that high risk populations 
for heat-related deaths are the poor, aged and .black resi-* 
. dents of the center city. 10 Further, infant populations ex- 
ppsed- to higher lead concentrations ,11 virus c on tariii nation 
ox wauer-L^ and excessive heat 13 in the center city has been 
shown to contribute to the ihfant mortality rates.' ' ' 
. Second, the dynamics of the age structure of the center 
city works m conjunction with 'improved health .conditions ■ 
- and corresponding drops in the mortality rates* A center 
city affected by the application of u^iform Federal enviroij- 
raental controls will probably improve the health conditions • 
in the area: it is hypothesized that such an impact on heklth 
qonditions would be evidenced in a declining mortafity rate. 
The most maiked decline would be in the very young and 'very 
,old segments of the population, those under 10 years of age 
and over 50:..J-4 Thfe subse.quent drop in infant and aged deaths 
as. a result of Federal environmental controls will provide a 
-center city population with 'a larger proportion young- and 
aged than exis.ts currently. Further, thqre is evidence to 
suggest an 'effect on Increased birth rates. " If empirical 
evidence can be "established between virus induced spontaneous 
abortions and potentially hazardous virus contaminated drink- 
^. mg water, then it is possibl4 to predict ^ r^lationship'^be- 
tween improved drinking wart^er -and increased birth rates. 15 

\)^IlI.H.5 Labor Force Participat ion ' _ - ^ 

- ■ — i 

The impact bf uniform Federal enforcement of pollution 
controls and the ramifications to the economic base of the 
center city .has been thoroughly analyzed.- . However , the conse- 
quences to the. labor force and the imnllcations of migration 
of workers remains to be discussed. First, it is proposed 
that one important impact of uniform Federal pollution con-. 
trols on the center pity will be decreased labor force parti- 
cipation for certain sectors of the center oity population. 

i03 - . * 



Second, it is ^proposed that a decreased labor force will pro- 
duce increased but -migration from the center city. 

One method of analyzing the degree of labor force parti- 
cipation for a, population is 'the unemployment rate. It is 
hypothesized that the^greatest impact of applying uniform 
environmental controls will •be decreased la^px force ^partici- 
pation of the center city minority populatior«. A utilization 
of race.-si^eci:f ic labor force participation data adequately 
reflect thi^ predicted negative '^change in labor fojtrce partici- 
pation rates. Again, it appears •that the» ramifications of 
uniform Federal poflutibn controls to the center city will 
confound' an ^already negative situation. Unemployment rates 
in 1970 for*all males in the center city locale was 4.9 per- 
cent compared to a 3 .6 percent rate in the subu*rbs . For fe- 
males, 'the rate^ were reversed 5.0 percent and 5.2 percent 
respectively. {^ese figures reflect the fact that most su- 
hnirban females ard" classified as housewives and do not parti- 
cipate, in the labor force) . For* the black population in the 
cfenter eity, the ma^e unemployment rate was 7.5 percent. The 
figure was 7.8 percent for unemployment for black fentales in 
the center city for 1970. <^ t • 

Consequently, the labor force participation for the cen- 
ter city .male population, as measured by unemployment . rates 
in 1970 was 1.3 percent less than the suburban labor force 
participation . For females., the center city ^-suburban differ- 
ence was negligible, a 0.2 percent increase in Xinemployment 
for suburban women. A. control for race indicates a 3.9j per- 
cent increase in unemployment^ for black center city males 
compared to' whi^te suburban males. In addition, .the race- 
specific figures for the fema^le me:tropolitan populatioinfshows 
a higher unemployment rate for black center city females than 
the white suburban and white center city .females . ,(7.5 per- 
cent compared to- 5.2 percent and/5.0 percent jrespeccively) . 

It was pointed out in the section of this paper pn sour- 
ces and future of water poli\aJ:ion that certain dndust2;ies cor^ 
tributed heavily to the differential level of water pollutiori 
in the center "city. The mean values for black participation 
rates in<4;hirteeh industries range from 6.6 percent to 21.8 
percent. The grand mean is 14.2 percent. With respect to 
the previous discussion on the impact of uniform Federal 
pollution controls on center city^ transportation^ it is sig- 
nificant that 21.8 percent of blacJc participation in the 
metropolitan labor force is in local and interurban transit. 
On their average, almost 14 percent (13.9%) of tl^ black labor 
force participation is in contract construction. An astonish- 
ing 29.0 percent of this participation is- in" Atlanta and * 
another 26.6 percenj: in Philadelphia. 

The association between contract construction and differ- 
ential noise levels in the center city was reported earlier. 
It is^ hypothesized that noise .pollution control which affects 
contract construction will consequently affect the labor 
participation rates for that industry. It is' predicted that; 
this*will be a negative effect, thus reducing the participa- 
t;ion rate of v/orkers in this industrial sector particularly 
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for the black population. . The \phenomenon of the "last hired, 
firsjb fired" may bQcc5me opera^tive. 

VIli.H.6 Migration . - ' 

To the extent -that application of uniform Federal pollu- 
tion ^controls increases unemployment in the center 6ity, it 
is possible that massive out-faigration may take place over a 
substantial- period of time. The population will seek employ- 
ment outside of the center city. Second, if the controls -have 
a differential effect on any particular region within the 
metropolitan United States, regional migra'tion may occur. • 
For example, It has been shown in the esu^ier section of this 
report that air pollution differentials bSxween the center city 
and suburban loOales are greatest in th^^ort^east region. 

, Consequently, the application of a -uniform Federal air pollu- 
tion control v^ill predictably^ have, its, most severe impact on 
the northeastern center cities . It can be hypothesized that 
workers in that ri^ion will respond to increased une^p^loyment 
' . by Roving to another region. Further, it is predicte^^ that ' 
* the migration patterns will be acrois regions suph that a wor- 

^ ker in a northeastern center city will migrate to a center 
city locale of 'another region. Morebver, the possibility of 
•a regional center city to suburb migration is not* at all im- 
probable. Regardless the direction of the move, any sud- 
den, changes in out-migratioa from the center city will have 
' the .effect of redistributing the present metropolitan United 
States population. 

VIII . I Conclus ion ' ^ . 

In conclusion, the logical consjSjguences of the applica- 
tion of uniform Federal pollution cpntrb Is in metropolitan 

'communities will be indeterminate changes in the economic, 
social and demographic structure o£ center city locales. 
• Further empirical research in the field of .uniform Federal 
environmental* controls is seriously needed before definitive* . 
conclusions can be reached about the direction and magnitude 
of expected change . The data presented in this report have , 
been used to deve/Lop specific hypotheses for empirical test. 
Specif icaOrly, it /is hypothesized^ that the application of i^ni- 

rform Federal pollution controls will: ^ . 

^ • decrease^^the mortality rates in center city locales 

- •- ii^QJ^easa^the population under age ^10 'and over age 50 

(/ears i/n the center city ' . * 

• increase the. i?irth^xate in the center oity 

« increase center city transportation prot)lems for the 
ppor and aged ' , ^ 

• increase center city housing problems, especially '* 
, ^ increase housing abandonment ' ^ ^ 

• decrease the labor force participation through 
increased unemploiinent , especially for the black 
.population * ' 
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9 increase regional and 'local out-migratiop>^tJ^r the ' 
long texm ^ 

m decrease center gity population density 

9 increase particular regional center city and suburban 
deiisities . ^ 

• decrease the absolute number of marginal industries 

• shift the economic base of the center city, thus 
creating severe unemployment problems in certain 
secctoirs . * ' - - 
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FOOTNOTES 



1. The reader should be advised that several references and 
footnotes could not be located prior to final reproduction of 
Section 8.0. , , - 

2. Industries which export are considered to be the generator 
of thi? local economy. These are termed basic industries. 
Industries which serve the local market are termed non basic. 
By calculating ratios (between basic and non basic industries 
and assuming that these relationships hold constant over the 
forecast "period, the economic^ growth and stability of a. com- 
munity may be projected. Usually these ratios are expressed 
with employment data. A good reference for economic base 
studies is Charles M. Tiebout,. The Community Economic Base • 
atudy , Supplementary Paper No. lb (New York, Committee for 
.Economic Development) . . 

3. Lester B. Loye and Eugene PJ. Siskin, "Air Pollution and ' 
\ Human Health," Science (August 21', 1970) „ pp. 723-732: See 

pages 729-730 "in. particular. - 

4. Wall Street Journal , February 1, 1971, p. 2. 

' 5. Costs would vary significantly depending upon the number 
of plumbing fixtures £)resent, uhe "amount of pipe required and 
the availability of piping substitutes (some areas require 
the use of certain types^ "of piping)^. Replacement of plumbing 
would involve removal and replacement of walls ,' ceilings and 
floors. Also, costs would be significantly higher in large 
metropolitan areas than in small towns because of wage differ- 
entials. (These estimates are based upon discussions with 

.r Mr. Irving Kursh, Secretary -Treasurer- of Bell, Supply Co., 
Inc., Wilmington, Del.) 

6. Differential .consumption patterns for the black popula- 
tion would suggest a* greater reliance on private automobiles . 

7; Pamela C. Cooper, "Factors Affecting Resource Allocation 
Within U.S. Cities" '(Unpublished manuscript) . A multiple 
' regression analysis evide'nced a negative zero-order correla- 
tion between municipal per capita' highv/ay expenditure and 
number of buses Cr=» -.08) . ; 

^8. Ibid . Zero order correlations (r=. 01) . 

9. University of Michigan Survey Research Center, "Survey of 
, Working Conditions - Final Report" (1970), p. 247. < 

10. House Coirafiittee on Interstate and Foreign Commerce, 
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